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(57) Abstract: A compound represented by the following gen- 
eral formula (I) and its salt: (I) wherein the ring A represents a 
nitrogen-containing heterocycle; the ring B represents an option- 
ally substituted 5-membered heterocycle; R represents hydrogen 
or cyano; and other symbols are each as defined in the description. 
Because of having a DPP-IV inhibitory activity, the compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for type 2 diabetes, obesity, autoimmune diseases, 
cancer metastasis, HIV-infection, skin diseases, prostate hyperpla- 
sia, etc. 
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*&wk&^x. 

IB# fi % Hrfr b fc V 9 IS®© ft n 5 ill ( a Bff) VX V > 

rm^^fct wt, -a»£©*w»rattft© 5 Eft 

t z ft© jft£«rcfc 5 - t 
[tt] 

is -ma; (i) t/T^ii5*^»tiit $&i(Djjmxftmirz>mm& 
r^yrn., mmmmm, %>&tj—$8&: (i) «f&:7 

20 &JS (*!)^, -J-MJfrA*) ©^ TArliyiM&M {ftfi'W^ 
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[i] -#5£ (i) (n) 



15 (a**, Xfililfoftii^L, *©H&©IE#f4«HBilSIC»«*4- 

20 A/U#=A^^tffe^5 0 

»JS^©{ft»«©#^SISJSH:J:<^e>HT*5»), Mtlf, 

2) «tt^Tfcfctt$flftfi»Rfk 
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3) ln*«^»KJ:5ttfi«Rft** $ W6>* 1 '*« 

ffir$.y (MJiW^y, n-^/^^p^ ^yyntvv^ 
r x o~4 o < c<DS^*e^f^^ti5o 

n#/w^ s?**i^ b»*^/k r-»-/nw wsisfe (flat ^ 

BE*fcttJPffT©**#B*T**:r±'«TV*s5rA»<ET, 0-2 0 

25 n tic J: 9, Bttfc+5*»WflS^*^«*K«6S*v*. 
[2] HR* (I) -CSj*Sft*fls£*tt* (m) 



33 



WO 2004/016587 



PCT/JP2003/010401 




OH 



(in) 



~$S& (IV) 



5 i*-<T©B*W:|WB4IBIC*|feWfcr. ) TttZtiZfc&to&T 

(1) I^7-f Kfc#V*6;frik 

(2) $^»fc#fc&J8^5;ft5k 

10 (3) «^*JS^5#Was#tffe;h,5. 

(1) KSrJBl'^gtfi, flfcii, (^n 

15 -r fc-2 ot;-«a«"c»s** % fte>*ifci*^7-r K&tt* (if 

A N ^ae^ y % ^^/V^-r/K 7f7tKn77 ^) tfa , o ~ 
20 h'ZnffiMm (iWrf-^ ff7tKn 77 X^) * v y (£ 




R 
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(2) »#»**«*JBv*a#fttt, mm. it^>mt^smm w 

(3) »^*fflVNS*^tt, m.tf, *A^^iT5^ 
(^np*M, ^on^y, ^MM7 5Ks 

15 li#»T, iBS^J (1.3 -V*s9 n^*i/A>*A'* 9 M 5 K (D C C) % 
1 -ct^V- 3 - [ 3 - (^ 5/) T'n tW] *As* 9 M 5 K (E 
DC) , 1, 1' 5 ^/-/V (CD I) , 

(l-propanephosphonicacidcycUcanhydride % PPA) ^) tr^VX 1-fcKn 
20 ^^XMIT^-A' (HOB t) SrJHV^jWSV^fcwe, 0~4 0TCt 

;Lftb (1) > (2) *5±tf (3) ©R£tt, vvf*tt>*«ti:#* (T/V 

(n) x*7F£thZ>tt.&m$, (iv) ■e*s*L5<b'64S»i-«s: 

25 (V) 
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(V) 



(V) ^SflSflS^fe, -t^fc^-^ (V-l) , (V-2) , 
5 (V-3) x (V-4) , (V-5) % (V-6) , (V- 7 ) *5«£tf (V 
- 8 ) -C^$tb5fb<a-^fi % EtTOKJfclga; 1 ~4(I^t»^otS 

«T©aSX»:«t» s R 5 \ R*\ R5 c % r^^^rs^^ 

SrfcfcU R 6 \ R 6 \ R e \ R«- % r«v R^li^^R^^cfift 
10 (tctcU R 6 \ R 6 \ R*\ R*\ R 6 ^H'>*<t 

~ 8 TA'^frftib U Bocfit-^F U Me 

15 >X/l>fc—/l>m%£ : fr> U Na HMD S fi^lM ^fV^yJ^y-f- y\)x} 
aSX@^: (2) fcfcvvr, kite, ffiHCR»o*dS*>5»fr|CH:0 

20 
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_UER*I&55 (1) ~ (5) «fcE«fc**ifcIlBS*»itfl«IW:. ^ 

(XXVI) -e^$tl5{b^«. Tetrahedron Letters, 1998, 39, 
5 5887-5890 * fc.fi J.Org.Chem, 1995, 60, 2925-2930 tc!2*fe £ J; o T 

■tote, ±faoRfSxm5£ (i) ~ (5) , UTK^-t^tototeWtoZfi 
09*.tf, -/K (I) *s 



gat?-* 5. 
15 (I) t\ 

(R 1 )k 4 



10 




•CfcS-ftl'frftOl'M^fcS-*^ (V-l 0) 




COOH 




H 



t-& fflft-?hz>fc&%> (V-l 1) 
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(V-ll) 



Boc 



tt* ±m<o— (vi) £fcte (xvm) v^fi^^^KD^^ic^-t 

l-fcfr-k-j&sS (VI- a) (XVm- a) 



5 T^£tb5fc^£^T®SXg5£ (1) ^fcf± (3) t^tcLt^at 

10 #/V#*V/VS<D^g£ LTtt, fllxilf^ TvHk ^?vVg % T !> /Vg, 
t-^^WS, MJ^PPai^^ % *<^S?A- (Bn) ^i^/VX^ 

/V (MOM) 1 -^hdr^^/v ( EE ) g % ^ h^r^h^^^/V 

15 (MEM) 2-rl>7tKPt7=;V (THP) g x hVt^isV/U 

(TMS) S % hV^^>V^ (tes) t-^/W^^vl^JJ/V 

(TBDMS) t -ttfi,*?? a* (TBDPS) £, Tir^ 

^ (Ac) ^p-r/^ ^^^/^ (Bn) m. p-^ 

h**"*^/^ Ty^^^/V^=/V (Alloc)*, 2, 2, 2 
20 -hVfnn^h **sJ};V$-;v (T r o c ) S^^^ff fett^o 
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Y*t*sHfis$~A'&s 7!)/vt^;^=/ l/ (Al 1 oc) l-^f- 
,V-1- (4-^731=^) ^y*i/%J\'#=./V (Bpoc) & 
tD7-fef/VS> 9-7/V^-V=/M h^y^/V^A^ *<:^y> (Bn) 
g % h^^^/l^ ^y^A**^ ^ (BOM) 2 - (h 

5 y^^/V^y/V) aih^S'^A' (SEM) g^d^f £>tl>3 0 

^ r-^y^/V (MOM) 2-fl>7t Knfyn/V (THP) S> 5? 
y^/v^fvV^ Tir^/V (Ac) gfr^fbtlZo 

V \ ^XLf^ % T. W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 
1999 \Z.WM£frtc-b<D&H^btlZ>o 

is (i) T/v#y*n*#*Hs 

o) M^iias^w, 
(4) -yyA«©JttflHK*^ 

20 (6) &js$g#£j8v^ja&g^ga s ^f &tL5o 

(i) T^y»^^i5^ss^^ fljfctf* iri)Si (^*^ 
-/k fh7tKP77^ y*» «K r a-* y ^dR©*iWfc* 
h y * a n *swfejfr y *swby t-p-mso % tvv* y ±»^« 
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(2) «*#TT!0KfiW©Ett, flfctf. «M (^nn^y, 

5 it mm) hv< \iz.tib<Dm&® m\^M/wmm o~ioot 

tvi^-vi^ (p<^y-/K ^*y~;M§0 % (^<y-£^\ b/v 

%m-&it \zM&.T<D*.m%-w%i : '& itti^mr j*#&t. o~2 o 
7^f ftf ^t, o~4 o t c©?^-eff^fc'ti5o 

(5) ^*JBV^lfcfi«RJS;W: v 09*.«, H4£^g£ (ffil, pH4.2~72 
20 ©^ffc(i^b^irf7t KD77^©«it©M 

(e) &mmt*m»*MMBu&&s %m$m t^nn^ 

25 y /K ^ifctt^fb&cateaSit*; h7y 
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5 ;v*xy j^^yVyK (0) s (M)7x=;v^7^y) * 

7WJ» (n) % mW£'*7V9& (n) , tfrfbhy* (HJ7i=;v^7^f 
^) ni^«7A (I) ^) &jflwr, 0~4 CCOiBJE-CfTft^So 

£fc N ±|5i^{il^, #l;tf£> T. W. Greene, Protective Groups in Organic 
Synthesis, Wiley, New York, 1999 tlBtt $ frfc^&fcl ict, RfcBSJS&fr 
10 ft5iim5. 

^ «^ fc^^t 5 - £ ^fi 5 # s > - fi oKW v * 

5 r t k * t> , e ft fc i-s*»W4i:#ifc*#*iaefti-* - 1 «. 

15 *^fcr*^*p©*feicttoT»3frt-5c:i#-ct5. -J&sS (iv) 
VTFZtiZik&miL'j&iX'h 9 , (in) ^Sft*fls£*tt:4&*i©fls 

MS] 

25 (I) Tf^^tlS^M^O^ttlt^^V^tXD-efe?), m 
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2) *<D4k&®)ow>m - mi&w, &^*©®^> 
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PPART=*~*K MTKUtUy^fPiE T/v K-*»tgII* 

«f V* y Vi«gtt*ll3ftW ^ tt, ONO-5816^ YM-440> JTT-501> NN-2344 

15 y*/^#^f 6>*l5. 

/5 37KW V^^»^tb"Cf±> AJ9677, L750355, CP331648^ 

20 (I) x^&fiZik&mt.tcittcDm-Z. IMMffTWB 

V/*fctt*l3ISr 1 #! £ LT > MT P (Microsomal Triglyceride Transfer 

Protein) Mffl, HMG-CoA &tg1**I!I&F*!U II 

74 7?-hXW& (7^^yyii^) * acat (7^coA: 

(ileal Na + /bile acid transporter ; IBAT) L D Lg^ 
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MTPfiSiffli LtWU BMS-201038. BMS-212122, BMS-200150, 
GW-328713, R-103757^##tfbtl-5 o 

^y, n/^^^v, T£9**9n/^ /7^^f^ o^/^^y, 
ACAT|5§.W^Ii LTfi, F-1251U F-1394, CI-101K ^U^S 
10 ^^7WW- m^Sitta, TAK-475W#rf6H5„ 

ACAT|MM£LTf4 % C1-101K FCE27677, RP73163 fefbS. 
15 aV^^a-ZHajRaftWibTH:, SCH48461 #*S*»f 6>*i5. 

LDLS^fl^HtfldW • 559K4l9Ma& LXtt, MD-700, LY295427 

20 ij ^pi^i uTtt, v * 9 v vmm\i fett5 0 

25 5l£*^£Eaj£;ft^ 
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g-s*^ mvts &ttm. *o.3#iH4ffc«fc»>» 

%Z>iK ii^s ^A-A^fc!5s Helfcot, lngHl0 0mg©|£l 
5 T— B -m^ b tfclH]g P £ 5 *\ £ te$A— A ^ fc 0 x -0 {Co # % 
O.ln gfrfe 1 Omg©«6BTf-B-|Hl3&>e>»@*ftP«#*n5^ Sfctt 
-0 in#»b 2 4 B#RS3 «^ £ ft 5 0 

10 ^"fofcSo 

-jrs: (i) -c*$ti5*3SWft^ *fcf*-«^: (i) -e*£ft3fls 

KZiK Mts jfcA-ASfc!K -itot, lngHlOOmgO^B 

BHsra»&wafcps j £3iT'5*\ $.tc\$&A-A%tc o s -mcot , 

O.ln gi^lOmg©ilT-0-IH^b»gPS4^5^ *fcte 

-«5$ (i) *fcf±-«a; (i) x^ztizit 
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5 ZO*%.i>\ -Ztctim&M (7? h-*, vy= iJOi^-*, 
^^Js ^ttlb^J (W^l, T*/-^^^) ^js-a^tu M 

mmrn, mm^tm. %im. -a-sfe&k mmk mm 

20 ^Sr-^rL-ClN-c&J;^ 
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^gps^ofc*o^ifaitit flifctfu ©cw^ix 

10 J*l5„ 

wmm\^^t^nm^m^fhx\^mij\z.^mt^^o 

20 ^tfy dr-^>-^) > »7k^ (0*17-^ y y 

ftSIMk «#J^£l§rA/t-Vvt*>£ 
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LTMj£ $ ftS, ffi^^r!l«^pfe 5 V>f±£#te/B $ tlX V n 5 f> O 
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rfttSo ***«&«* iMUMWt ****** dvWLKih 

2,868,691 #*3 £OT35 3,095,355 #(JlPU< |B«$^TW5„ 
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^nS4-©fcfc©ftA&iLTfi, xro/^ ftAfl§»5fcfl*fcH: 

im matf-hytA* m^v±v^m) , (^y^^^^y 

20 RAE»*a©»£fcwt. m» (^f7Pyfti3J:tftoit«) , 
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-^f;v*;vAT5 K*r**>U THFlif h7t KP77V^fct. 
ft*5 % &T^b^3 ACD Labs 6.0 Name "CfT^oTto 

15 : (2S) -1- C (2S, 4S) -N- it -7h**S*A>#- 

(2S, 4S) -\.-zf'5-;V-ti;ViS=.;V-A-7x-~}\'\?vyy^-2- 

it/i^^wt (5 2 4m g ) , ^/byr^y^^^/^^-b (4 2 

20 6mg) *5iTJt2-^T/t P n 1 ;^^-^^ (2 6 4mg) ©DMF (3 
m 1 ) fSfctes OTCT* h y x-f-A'T ^ V (0.56m 1 ) £^TU ft^H&SrM. 

■e3i$wtfc. u 1M *^ 

h y i7 j**mm. h y * **»«*5 j:t«a»*»*-ew 

&*frU f&t«*§Lfc 0 Mt%*9A«JIU (4 4 0mg) 

25 £#fc 0 
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#%M2 : (2 RS, 4R) -2-7^-/^T^y^^-4-*/P7i?V® 
L-isXTJy (1.21 g) ©7k (1 Oml) JfjRKl, ^yX7^7t K (1.06 

§) ©^;-/Mi2mi) mazus*.* »^fcii*rasE#Lfc 0 «fw 

#>£5®U (l : l) T?gfeM«U *Bft£>* (1.80 

5 g) £r#fc 0 

#%FJ3 : (2RS, 4R) -3- t-^f^/V^-2-7i-^ 

###J 2 -e«jft L^^k-a-^l (1.79 g ) <D^? / -;V ( 9 m 1 ) x 1 M*IWb 
10 h !) £.M<?gj£ (9ml) XL'S- t --f?°A&itAs$rt>- h (1.87 g ) &Jn 

(9.5ml) SrADXL, Sixf/vtitfiUfc. MS^r««ipgUfc 0 »S 

£s^r y^n ^x-r^T?$)fiSiL, mMQ&m (2.40 g ) &#fc 0 

15 ##ft|4 : (2E, 4R) -4- (t-^h^/V^7^7) -4- 

(2- (N — t — b 3r cr/VX $ / ) - 2 - 7 ^ ^ / — ;V) 

(14.1g)j5i^-7-7^yKl(l, 1, 1 - hVT±h*is) - 1, 

1-^tKo-i, 2-^yXa-my<-^-3 (ih) -Oris) (25.3 

20 g) <D*J?uu**is (200ml) »««rM-Cll*|HIJl»L*: 0 

u *>m%m&LK. 0 mmzz^&mmu mmt-s® (14.7 g ) 

25 mnms : (4R) -4- (t-^h^>^=/U7^) -4-7x = 



56 



WO 2004/016587 



PCT/JP2003/010401 



*#mt?«£Ufcfc£-*> (14-7 g) <D^9J-»> (2 5 0ml) W&\^ 

io^^aiw dig) »*****#B«T, iflree* 

IRHW*Ufc. SttfcWBU (H-05g) * 

5 

**0|6: (2 R S , 5R)-2-tKP^-5-7x=/^y^- 

l -a/n? v»- t -y^/v 

&mms-?m&vitfc<et® (5.19 g) ©b^^ (1 oomi) - 

7 o^sWWfcsM ~V a (i.oin h/v^v^^ ; n.5m 1 ) 

10 £»$>o < 9 ip*.. a*«* 2 b#h«# urt 0 sus»etm^«famkr ^ p * 

##0i|7: (2RS, 5R) -2-* ^-5-7x^5^-1 

15 t -7*71' 

##f!l6-eMatU«^0^^/-^ (8 0ml) p-M~ 
(16 8mg) SriP*.* 8*^*4 O#n0«J*bfc. 

mm u itiMimi i*. ? u < 2 - 56 § > 

20 

***!8: ( 2 R S, 5R)-2-^/-5-7^a';^-l- 

7 Vmit Vtzitft® (2.56 g ) *3 £U h V* W P A'fT = K (1.83 
g) o^BB^y (100ml) Wfcfc. -78^=7^*^ 

25 (2.62 g ) ^rt> i sawmufc. 
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ttfflU til^Mlffilfc. SBfl^to (2.42 

g) 

*Mt099 : (2RS, 5R) -1- ( t -~f h ^f^;V^=/V) -5-7x 
##«8T?$Bftbfcft:^ (1.59 g) O^/-;H5 0ml) 5 

NTK^b^ h v $j»*.mm (30mi) 5^3^, 

^/v-e&ffibfc, W^WSIU *Hft£tt (2.42 g) Sr#fc e 

10 

###110: (3R) -l-^T-4-T1f^fP [4. 4] 

L-i/*x^- ^^V^^x/Wi^g (3.00 g) <D^?/~ ;V (2 0m 
1 ) v***/* (1.70m 1 ) «rjQ*. % 7 0 ICT* 3 BftHJSt 

MLfc 0 aaE**7A»3RU «UHb4<lfe (2.01 g) £#fc 0 

Wflll : (3R) -1 -^T-4-TiFxt°n [4. 4] 3 - 

20 

##0>J 1 0 T-S5t Ltcfc-fr® (2.01 g) w^;-;K20mi) i^lC, 
0 ICT? 1 N*lMlr*- h y $ J*&m& (15ml) Sr*D^ N 3 ttlffilt 

#ut. asa^ttn: i Nttn (i 5mi) u «s^« 

(2.74 g) £#fc 6 

25 
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TkfSf-fbT/V^ — ^A'JW (l.71g) (D'J^^^—TtV (50ml) M 
$S?£fc2-S'7V>f V^V-2-^/V^^ai^(6.02g) «)TF7t Kb 
77y (20ml) SSS&iBTU »£4&*3R#|lBS«ttUfco SJSa^Sr 
O'Cfctf&PU * (1.7ml) , 15%*»flrf (1.7ml) *5 

5 it^TK (5.1ml) &«TU S^^l^t3 0WLfc. RJ&W&to 

&5su zm*»nu w&ft&fo (4.45 g ) £#fc 0 

##{9 13 : 2- t--?Y *f#A<tf-A'T S * ^/W 2 — -f /V 

10 &%M1 2f?WStl>1t{b&b (4.45g) £>1, (40ml) 
BWIlOt-^f^^t-h (5.49 g) SrflOjfcs »^*SrM.-C4 

(3.63 g) 

15 

##03 14: 2-t-/f srisHMR-A'T $ / ^ ^^V- 2 —T A- 

1 3 -C3K3S Ufe-fb-^ (4.60 g) ©DMSO (80ml)»M) 
if/VT^ (14ml) fcJn*fcfcfc=»ft«Jt^y^>^H* (7.93 g) Sr 

7 -MtKU SS^fe (421 g) £#fc 0 

##00 15: [2- (2-^h * Vtf =/V) 2 /V] 

25 . /w^ 1 -y^/v (E ZS£tt) 

Jfrffc f^S^^') MJ7x=/^7*=!>A (26.2g) OTHF (7 
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5ml) WfOm^A-t-^l^^F (8.57g) <Dt-zf#/- 
/V (95ml) «^|TI, m&mZimmfflfrVtCo 14 
T-®BtLfcfc<^ (4.20 g ) OTHF (10ml) »ttSr*TU ft&fc&O'C 
•ClNrWtfco &mm&®K& (5 0ml) %M7L, timt^Ar ( 2 0 

5 omi) -cttaiufco ^aui £ nm%i'km&X'M&m£u mtmm 
mmzz^&nmu mm&m 0.87 g ) £#fc 0 

##0916 : (2' RS) -2' -^h^r^fn Of^V-2, 4' - 

10 1 5 -eSSiS Lfcfb-^ (3.87 g ) <D* * J —A> ( 1 6 m 1 ) *J 

(2ml) p - h^xy^;i/*yf 1 ^fttl ( 3 0 0 m g ) SriP;^ 

*« (10ml) «rJP^, SffiLfc. ^^ft^f^iaL, W*£J1& 

is DffiAu (2.84 g ) £#fc 0 

###|1 7 : (2' RS) -2' -WV^tTn 4' -fc° 

##091 6 -e§mL1ttt&V} (3.47g) O^ob^V (3 0ml) $tt 
20 tC- 7 8t:-e^T/ h ]) *?-/l>i/9^ (3.4m 1 ) fcitfH? 

7vv$t# (3.2m 1) ZM&faTU 7 8^*9 0#W« 

&j&m'k®iKffifi8m*iMi- h v v&&m$t (20ml) 

(2.97 g) &#fc e 

25 

##$|18 : (2' RS) -*t?n OO^y-2, 4' -fn]Jv?V] - 
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2' -#A'T$i/wt-mffl& 

1 7 -CSSit Vtcik-frW) (2.96 g ) (Dm^B. (25ml) 1 5 

jSilc^l^^/^i 5iibfc 0 5*££$iiff U WMK>&® (2.80 
5 g) £#fco 

#%0U 9 : (2' RS) -1' - (t-^b^r^/V^=^) -^tTn \A 
^?^-2, 4' -IfnU^] -2' -Xfrtfl/^ 
&mmi 8-emglstciket%> (2.80g) fcl. 4-*J**V> (2 0ml) 
10 &£TfilMjm%>i-hV (2 0ml) KfeMU *S-t 

i?#Atfi~*-}> (2.18 g) ©1, 4-*Jtt-ry (5ml) «SftfcJlI*.H 

^V^-x/Vj; t) Us flBSfl:^ (2.75 g ) zmtco 

15 

###120: (2S) -1- (t-yb=3r^/V#-/H -4-^yt°n 
N _ t h^^/V^/Vfc Kp^p V > (22.3 g ) fcJBV>T*#fll 

1 mmit^m (11.9 g) £#fc 8 

20 

###12 1 : (2S, 4E) -4— <^y7V-N- (t-^h^^/^ 

yJc*fltf-hy*A (1.15 g) ©DM SO (3 0ml) fflHWftt^y^M? 
7i=/V*^7jN=!>A^n y K(11.7g)ODMSO (3 OmD^M, 
25 J|^l^7 0fCj|#tfc„ gSK^-^ofc^^^-CMSTf^U 
#%#| 2 0 -CHiag Lfcfc^fc (229 g)©DMSO(10ml) SSRSrST U 
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TK^^y^A (2g) <D*7M£$W&TU S^9vi^-7vM£T&i3^ 
mc&%& (1.20 g) tr#fc c 

10 

#it#j22: (2S, 4RS) -4-^^/V-l- (t-^h^^/V7i? 

15 

###|2 3 : (2S) -1- ( t b ^t^/VtJ?=;V) -4-^7** 

7vv=*v#Bisn\ i- v y ^a^^^a^^^ (27.3 g ) othf 

20 (1 5 0ml) »-7 8tl? (2S) -N- ( t -7 h*f1r 

- 4 -tt y fcTri y >y^- 2 -tf/Vjtf^y ^/V (Synthesis, 1986, 81) (30.2 
g) ©THF (5 0ml) ?gi&£MTLfc 0 »^**r- 7 8«CT3 O^IHHJI 
#Ut D »#*|CN-7x=M» !) 7^tn^^y^* W $ K (48.7 g) 
OTHF (120ml) *ift**TU M^^^t?4 «m#Lfc 0 

25 Kfcm&m K&faBst&mi- b y ^a*^*^ iifc#aiw 
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tc 0 M*7Aigi, msm&® (12.0 g ) 

##fl|2 4: (2S) -1- (t-^b^tfA^A') -4- (4 -Ml 
^/V^D^A^-A-) -2, .5-^tKn-lH' -fa-;V-2-* 

5 /U^yR^^A' 

&%m2 3X*mMl>frfc&Vl> (1.00 g) ©5?**U-^ (2 7ml) 
4-y\)7,V*X2yL<?/l"<y-gy#vl/& (3 9 2mg) ^ 2M»D!> 
A»» (3ml) ftZXtTh?** (h 9 7 J*) 
(0) (7 7mg) &JHJ;U a£4fe£3 0#M»i*U!:. RJ&a£W-*£ 

io in*.* gm^A-ettffiU #»H**^i^ft***"^W*** b - ft 

jR&»ffibfc. »^7A«1U *B<Ts£* d-oog) £#fc 

#^2 5 : (2S, 4R) -1- ( t b*f#A#=A') -4- (4 
- M) ^ =f-)V7 31-/V) lfn!) 2 -tf/M^SM ^A' 

15 ##^!I2 4-e§8atUfc-fb^» (l.OOg) SrffiV^##W 5-e*Sfl/5*ifet 
Plflltiftf^bT. afflMfrS* (6 8 4mg) £#fc„ 

##$26 : (2S, 4R) -1- (t-^f^V^) "4- (4 

20 ###12 5-C«3fiUfcl1S^ft (6 84mg) SrBWt, #Mf0U 1T^£ 
H5*tfeiR«fc*W^^"C^ (5 5 2mg) £#fco 

##0!|2 7 : (4R) -3- [ (4R) -3- (t-^h^V^) 
_ 2 - 7i^f7^ y S^- 4 - W A* A'#=A'] ✓ U 4 - # 

25 A^Vit7 5 K 

TA=*V#B^T, (2RS, 4R) -3-t-71**5'#A'#-A'-2 
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(l.55g) ODMF (10ml) ^ 
fctegM.T*hV^ s ?fr7K> (6 0 7mg) , ^T/y 
5 K • (Bioorg. Med. Chem. Lett. Vol.6, No.22, 2745-2748, 1996 ; 843 

mg) % 1-t Kn^v"^/ hllT/-^- licfP^ (9 19mg) *5£ 
5 T*l-^9vV-3- [3- (S^9vVT5/) zfuM'jV] %;l>i$*J<<{ $ K • 

mm (i.i5 g) «^«r»#3*#ut. m&m&m%*.fo\zh 

mm^m (1.62 g ) £#fc 0 

10 

&%M28 : (4R) -3- [ (2RS, 4R) -3- (t -7 h*i/** 

T/V=f^#aMT, ##^!l2 7-C*MitLfc^^ (1058m g) , ^ *V 
15 —As (3 4 0mg) Ofjli^y (10ml) jSttfc- 4 OtJtf^MfcflS U 
> (0.93m 1 ) £#o< D*TU fi£*K£r|i3fi«-C3 0#IW8#Lfc. £j& 

2 Nllflttl: LTg^m^f-zV-catti Lfc 0 

ft&&mmLiz 0 mm&zy&mmu wm%&® (7 2 9 mg ) zntc 0 

20 

^##129: (2S, 4S) -4-7!);>-l- (t ;Vi$ -A*) 

(2S, 4S) -4-tva—i- (t-y h=afV*/^=/V) -5-** 
=3ry-t°n p Vl'-2-%;Vi$ym* s }-;\' (Tetrahedron Letters, 1998, 39, 
25 5887-5890) (2.88 g) ©THF (55ml) - 7 8 Wfcmik hV^ 

^AsfttmV^VJ* (1M THFii; 12.2ml) **TU 8r&fe&4 0 
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^mmwvtco R^m^m^mamm^mi-hv^^mm (20ml) £ 

MS.. O'C^ig.UfCo M&mzs 5%ii^b**7K (2ml) SrflSTU 
5 =5-)V*sy is (1.7m 1 ) *3 yfc* !7* * S^^/^-fVl^ft (l-5m 

i) ft«Tt, »^»*3o^iiBa»ufco m&mzvv^w?^ d.7 

m 1 ) *5<fct*E:7 y<ft#£* • S**^A«— ' 7VV0f# (l.5m 1 ) SriSTU 

1 5 oftmm^tco Bum&mtemiM*&*'r ^ f ( 50m 

1) fcTJJlx., ifit^pn^^tittiU IHIMttHtLfc. 
10 Aft^U gjBfc&fe (2.45 g) 

##013 0: (2RS) -1- (t-7V*Wl'#~M -4— <^/> 
^^*/V7j?=/V-2, Kn-lH-tfn-/V-2-^7/^V^ 

15 ##00 2 3 -eftaft LfcflJ&fc (6.54 g ) % -<^i?/VT/V=-/V (2.7m 1 ) , 
hym^/VT^^ (5ml) , MJ7s=/V^7^y (54 8mg) 
Tffl&'*yW& (2 3 4mg) ©DMF (3 0ml) flHRSr— ftfl^*# 

mttWLfc, ^fc*fcjfirtMisriNa[», i»iw***^i> ****** 

fc&m (3.22 g) £#fc 0 

##0i|3 1 : c i s- (2RS, 4RS) -1- ( t -Zf Y**/%t\>i$~;\>) 

25 ##03 3 0 X-mm 0.21 g)^^;-;K3 0ml) U 
1 0%/<9^^itt* (5 8 5 Omg) fcflD^ **^#B8ft 
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(2.55 g) £#fc 0 *fl2^ftttft#Bftjas c i s©9«#»£*n?*> 

5 ^t0S32: cis - (2RS, 4 R S) - 1 - ( t -Zf h*l'j>A'tf~A') 
-4- (S-tf-A'-ttWT?— fr- 2 — f/V) -If p V 2 

3 1 T*R3fe L1tfc&m ( 8 1 9 m g ) *5 MJ ^9vVT $ V (0.46 
m 1 ) (Om&m^ 0 n p «a^A, (0.32m 1 ) Sri&T U 3 
10 0 £MJ*#Lfc 0 $ fcT-fe h fc *J K (244m g ) %M%.. 0 2 «MQ^ 

M^rTHF (3 0ml) m*#U OWy^ (0.51ml) *5j;t8frfc 
(0.23ml) fcbp*., m&®>* 0W2 8#HI4I# Lfc» Rj£ft£*fc 
15 51U 5&£§fgU h/v^v (3 0ml) fc»*PU 2^PMaME 

LTio R»#^iiL, m&&*7J»mmhX, MMfc&m (398m g) 

##$|3 3:cis-(2RS, 4RS)-1- ( t -7 h^tf/l'jfcW) 
20 - 4 -^7/7tf;l/^P V 2 -^Atf^ft* 

3 1 T»K3tLfcfl2-fr4fe (l.64g) *$ £tf h y 3^i-;VT $ V (0.92m 1 ) 
©5l^}C- 1 OtW p p 3^ y^f/V (0.86m 1 ) IrlTU »^«btr 
-10lCT?9 0#IHJ»#Lfc. M(51U 5»v?T^*^©^-- 

25 mU »*7Ai^U iSM (1.10 g) Srfcfc. 
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##093 4 : c i s— (2RS, 4RS) — 1— {\-7Y**S*A**-A>) 
-4- 3-f7/-;v-4-^f/v) fc°nyv?y-2-# 

##0!|3 3"C»3SUfcft^» (1.08 g) ©THF (2 0ml) ^ttmCCTf 
5 4Nm.fc*m-V**y-y&& (1ml) Srill*., a^*SrH»«t?2P*W 
j£#Ut 6 gJCa^^RK 31 ^ (2 0ml) ^rAPx., 

J-j\> (7ml) fcl**U W*hT5K (2 6 3mg) »£• 

10 by^A*»«e*jp^ g^^^v-ctt{±iufc„ tm*mi'&&frx-&fr 

U ^M^Ufc 0 aiSSr*7A»«U ^S^b-a-fe (8 7 0mg) 

##$|3 5 : t-T^VV (2S, 4R) -2- { [ (2S) -2— XT/ 
15 fc°n !) 1 — f AO -4 - [2 - b^^/M^-AO 

7x^/v] tf0pi?y-i-^^^b 

20 

#%0!|3 6 : 2- ( (3R, 5 S) -1- ( t -7* b^V*/V^=/V) -5 
- { [ (2S) IfnJJS? 

^-3-^/v) mi 

#%f|3 5Tfttftbfcfl5^* (5 4 0mg) ©^f^*M75 K (9 
25 Oml) SSK HI 3 7 ft !> ? 7 ^ (3.0 g ) MS®* 1 5 R$|R]8ift Lfc 0 
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pp*;vV^^/^) ttRU *JBfls£* (I9 8mg) £#fc„ 

###|3 7 : t -Zf^/ls (2S, 4R) -4- (2-t-^h^>-2- 
5 ^y^/v) -2- { [ (2S) -2- >T/¥nV V^-l-J/V] # 

t --f^jV N- t 5 h^r^/V^=;HfB 

10 

###[3 8 : [4- ( (3R, 5S) -5- { [ (2S) 

(a) £tt0!l9 (2 8) tfKig t tLit^m *m V ^X^m 3 W £ ft 3 # 
15 SsfcPESfc&tfs (Bo eft) L-C, N-Bo c#£#ifc. 

(b) (a) T^^tlfcft-a-t) (3 0 0mg) Z^OHls (8ml) 

U 4-fc Kn^^^V^ (1 8 2mg) , N, N, N' , N' -ff7 
^ 9vVT $K(402mg)*5<fctfhy !7*5vV*;* (0.58 

ml) &tia*. s 60^1 5mW\fmVtc 0 £j£?ll^£3iiU 

20 m^^xmi u imKr*- y v z &*m&& xvmo-kmfrxmft.ftfru 
mm^^) xmmu mmi^m (3 1 o mg ) 

###|3 9 : 1- t-Zf^/V (2S, 4R)-4-(2-t 

25 Kn^^xfM l^ny^-l, 2-v ? ^7/^^v'V-h 

[ (3R, 5S) -1- (t-^h=3f^77/^=/V) -5- Y**S* 
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tf p V W- 3 — T /V] 6ti& (J- Org. Chem. 1989, 54, 109-115) ( 5 
7 5mg) ©fh7t KP77^ (1 0ml) »0tf h V 5 
^ (0.42m 1 ) & n cr^rc^/V (0.23m 1 ) 5r*0X.x ^tl^ta"? 

5 (5mi) imrnvtz-o ^comm^o'c^mvtc^m^^m-rh 

y *A (3 7 8mg) OtK (5ml)»iTU O'C'C 1 ^M#bfc 0 

»u mm&rnu mmit^m (5 4 0m g ) &#fc 6 

10 gM|0lj4O : 1- t-^/V (2S, 4 R) —4.— [2— (t 

b7tKn-2H-^7y-2-W^) fny^X-l, 2 

^m3 9X-m&Ltzik&m (5 4 0mg) ©v'^nn^^y (4ml) 
£3, 4— 5?fc Kn-2H-t p 7V (0.27ml) fcitft? y 5^=17 A P~ K 
15 ,vaiy*/V*-7— h (5 0mg) £2ra?U ^^Sr^ST? 3 BtPtM^Ufc,, 

*&£vmiim&-?Mft.m>u nm&mmu wao&m (7 1 o mg ) 

20 ##0Nl : t-^fW (2S, 4R) -2- { C (2S) - 2 -^TV 
tfn i) 1 — Y/v] 7J/v^^W -4- (2-fc Kn^i/^/V) bfo 

mm4 oxmm^tcit^mm^xmmn 1 (nboh) -»###u 

(TSK-fb) ^$^5^il^#^^tfCo (5 4 8m 

25 g) <7^*/-/V (3ml) ®WiKp- VA'X.fXfi'*>9tl*fato < 25 

mg) *aq*.* iit?4^^tfc, K*a^*fci&»iKitojc*^ b y ^ 
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xmmu wmo&m (3 0 7 mg ) %n± 0 

5 mi&Ml : (2S) -1- { [ (2S, 4S) - 4 -y^-zWu ]} i?y- 



#*Mfl 1 T»«at Ltzfc-fr® ( 4 2 1 m g ) ©RB^A- (4ml) 
4 N*ft**-|tt|ai^A4»» (2ml) SriP^s 6 B#FaJ3f 

(2 0 5mg) &#fc 0 
TLC : R f 0.43 (i^fVV : — /V=9 : 1) ; 

NMR (DMSO-ds) : 5 2.16 (m, 4H), 2.44 (m, 1H), 3.16 (m, 1H), 3.43 (m, 1H), 
3.62 (m, 4H), 4.75 (s, 1H), 4.84 (dd, J=7.97, 4.67Hz, 1H), 7.33 (m, 5H), 8.93 (s, 1H), 
15 10.76 (s, 1H) 0 

(1) ~H«J 1 (4) 
20 HJfeflll (1) : (2S) -1- [ (2S) -2, 3-^tKn-lH- < 
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n-mWl (2) : (2S) -1- [ (2S) -t^y^-2-^/K^# 

MMl (3) : (2S) -1- [ OS) -2, 3, 4, 9-rh7t K 
5 n-lH-e-^^V is- 3-' (A?* \£xxD*?V-2-**''$ 

= mj • mm 

mm (4) : (2S) -1- [ (6S) -4, 5, 6, 7-f^7t K 
n-3H-f^/ [4, 5-c] f 9 *Jy- 6 -> T/V^yV^/V] fcfp V 

io 2 -#/vtJ?~ hV • S0Kft 

«#J2 : (2S) -1- { C (4R) -2-7**A>-l. B-^T'/P 



T L C : R f 0.62 »f^:^^-^=19 : D i 
20 NMR (CDCI3) : 5 7.66-7.30 (m, 5H), 5.88 (s, 0.2H), 5.69 (s, 0.8H), 4.70 (m, 1H), 
4.49 and 4.42 (t, J = 72Hz, 1H), 3.76-3.60 (m, 2H), 3.59 (dd, J = 10.8, 7.8Hz, 0.8H), 
3.44 (dd, J = 10.8, 6.9Hz, 0.2H), 3.28 (dd, J = 10.8, 6.9Hz, 0.8H), 3.20 (dd, J = 10.8, 
7.8Hz, 0.2H), 2.40-2.10 (m, 4H) 0 
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mmi2 (i)--«t«2 (4 6) 

5 £#fc„ 

£Jfc092 (1) : (2S) -1- { [ (4R) 3- 
^T/y — <)V\ U/VtS-A'} \fV2 ]) 2 h y A- • 

10 

mWM2 (2) : (2S) -1- { [ (4R) -2- ( 2 -7*=Aoc?vV) 

15 HJS0IJ2 (3) : (2S) -1- { [ (4R) - 2 - fc*y S^- 3 

h])A" by^^-ng^^ 

Slig^|2 (4) : (2S) -1- { [ (4R) - 2 — f y^n tf/V- 1 , 3 
20 -f-T^/V 4 -^/W] tfcr y 2 h y /V • 

h y 

Hit0i|2 (5) : (2S) -1- { [ (4R) -2-^P^^-l, 
25 hyy/V^-ng^M 
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gttftU (6) : (2S) -1- { C (4R) "2- 
5 mMW2 (7) : (2S) -1- { E (4R) -2-^A~l, 3-*T 
HWJ2 (8) : (2S) -1- { [ (4R) -2-^^-1. 3-* 

io r ✓ y 5?^- 4 —f/w] ^/v^/v} y 2 - h y /v • h 

y BISKS. 

HJfeM2 (9) : (2S) -1- { C (4R) -2-^A—l, 3-^7 

15 

IWM2 (10) : (2S) -1- { [ (4R) -2- (1-7^^/V) 
-1, 3-f-T^y ^>--4-^/V] tf/V^/W 

= hy/v 

20 

HM0I2 (1 1) : (2S) -1- { C (4R) -^-2-^ 

-l, 3-^-T^y ^^-4-^r/i^] tra y ^v-2-^/vjH 

25 *tt*|2(12) : (2S)-l-{[(4R)-2-fc'y^-4-^V 
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mmm2 a 3) : (2s) -1- { c (4R) -2- (1, 

5 is- 2 - Y V /V • Ht£lfe& 

mMW2 (14) : (2S) -1- { [ (4R) -2- (2, 

*/y^As) -l, 3-f-T^y ^y-4--f/l/| #/VzJ?=;W tray^v 

- 2 h y jv • 

10 

H5t0!l2 (1 5) : (2 S) -1- { [ (4R) -2- (1, 

t°p y 2 h y . 

15 mMW2 (16) : (2S) -1- { [ (4R) -2- (7*/ !7vP) 

-1,3 -^ry y 4 — r fa y s^- 2 -#4^ 

- h y • 

mmm2 (17) : (2s) -1- { c (4r, sr) -5-^^-2- 

20 :7 = =A--1, 3-^T^/y S^-4— f/V] tfny^y-2 

-^/v^hy/i,.^^ 

mMM2 (18) : (2S) -1- { [ (4R) -2- (l, 3— <V^/V 

**V-;v- 4--Y/V) -i, 3-^T>/y^y-4— T/v] 
25 t°oy^-2-^7K=Ky/l'-^ig _ .. 
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SUM 2 (1 9) : (2S) -1- { C (4R) -2- (2, 5-S>* 
*S7=.-M -1. fA] HArf^M WW* 

- 2 ->&A#~ hV A- * 

5 MM 2 (20) : (2S) -1" ( { (4R) -2- [ (7xs^f*) 

HJ&0IJ2 (21) : <2S) -1- ( ( (4R) -2- [2- 
10 *) -1. B-f7/Pi?y-4-^/H bfpys^ 

- 2 -^A3j?= h y a ■ ttttfik 

MM 2 (22) : (2S) -1- i C (4R) "2- (2, 

i^^/v) -l, 3-f7yy^-4-^f^] WD^s 
15 -2-*A*#= t hPA'«iillat 

H»J2 (23) : (2S) -1- { C (4R) "2- (3, A-i>* 
*s7zz-M -l, 3-7T*SV*J>-4-' T/v] */^=/H hTnP^ 

- 2 -* h y a • 

20 

IBM 2 (24) : (2S) -1- { C (4R) -2- (3, 

>7 ^=yv) -1,3 -f-r y y s^- 4 — < a] * ;v#-/W fpy^ 

25 »M2 (25) : (2S) -1" { C (4R) "2- (2, 4-^ 
*S7*~)\<) -1, 3-5 L T> f y^-4-^A] *a^?=a-j tfpy^ 
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mmm2 (26) : (2s) -1- { c ( 4 r) -2- u-y^/^y 

*=/>) - 1 , 3 -f-r v v *»- 4 ->r/v] t-n y ^v- 2 

5 -#^=hy/w.|^| 

mmM2 (27) : (2S) -1- { [ (4 S) -2-7==/V-l, 3- 



10 



15 



20 



12 (28) : (2S) -1- { [ ( 4 R) -2- (2-* h*^* 
=/l") -1, 3-^T/y^V-4--r/lx] ^/vj}?-^} t p ny^_ 2 - 
h y /V • : 



mMW2 (2 9) : (2S) -1- { [ ( 4 R) -2- (3-^ h*i<>? = 



^^2 (30) : (2S) -1- { [ ( 4 R) - 2 - (4—* h^7x 

-1, 3-^7/ye?y-4-. -f/v] ifny^-2- 



$&0!2 (31) : (2S) -1- { [ ( 4 R) -2- (a-7=S**S7 
^=/V) -1, 3-^rVy^V-4-^^] */PjK=/v} fcfny^-2 
25 -^7/V/}?= Ky/v. 



76 



WO 2004/016587 



PCT/JP2003/010401 



5 



SJM2 (32) : (2S) -1- { C (4R) -2- (2, 3, 4~hV 

$ftffl2 (3 3) : (2 S) -1- { C (4R) -2- (2, 4, 5-b'J 
y 2 h !) A' • 



Hife0i|2 (34) : (2S)-l-{[(4R)-2-(2-*W7x 
10 =-M -1, 3-^T^/y^-4— ' f/V] #/V#=A) lfny^-2- 



H»J2 (35) : (2S) -1- { C (4R) -2- i3-*hW7* 

15 b y A * 

mkfl|2 (36) : (2S) -1- { C <4R) "2- (4-*h*f7* 
=/V) -1, 3-^T^/y S?V-4 — 'f/kl y&A3j?=/W fc°ay> f >'-2- 

^/v^hy/v*^^ 

20 

H»J2 (37) : (2S) -1- { C <4R) "2- (3, 4, 5-hV 
tY**yy*-fl') -1, 3-^T^y^-4— TA] \£n 

y i^y- 2 -a/ua^ h y jv 



25 «tt«l2 (38) : (2 S) -1- { E (4R) "2- (4-^B#W 
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mMM2 (39) : (2S) -1- { [ (4R) -2- (3 ->-7V 7^ = 
5 ^=MJ/V-^ig 

*M2 (40) : (2S) -1- { [ (4R) -2- (4->7/7x = 
/v) -1, 3-^T^y ^^-4-^/V] ^^-/v} 
/Vfehy^.^^ 

10 

*JSM2 (4 1) : (2S) -1- { [ (4R) -2- (4-fy^-2 

15 ^JfeM2 (4 2) : 3- ( (4R) -4- { [ (2S) - 2 -*sT / y 
1 ->T A'] -1,3 ~^T^ y S?^- 2 

£%0!2 (43) : 4- ( (4R) -4- { [ (2S) -2-^T/lfny 
20 i^y- 1 ,V\ ^/V7}? =/V } _ ! f 3 y 2 ^ M 

£tttt2 (4 4) : 3- ( (4R) -4- { [ (2S) -2-fT/tf»IJ 
^^-1— f/V] -i, 3-^Z^y^^-2-xf/W) -N, 

25 N-^f^yX7§K-jaHft 
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9mm (45) : 4- ( (4R) -4- { [ (2S> -2-*sTSK*V 
5?y— l — -f /v] jfr/u*-*} -1. 3-^7'/ys^-2-^/V) — N, 

5 HJS0J2 (46) : (2S) -1- C (4R) U. 3-^7^ 

S?V-2, 2' -MJi^n [3. 3. 1. I 3 ' 7 ] -4-lW#/V 
tfs/l'] Ifn 1) i/>-~ 2 M) /V • £Bfcl£ 

«0ij3 : (2S) -1- { C (5R) - 5 -7x^a P S?y- 2 ->f 

io /v] # t°a y 2 -a/utf^ h V A* • 

• HCI 
H 4 CN 

15 TLC : R f 0.57 (^I3n*/V^ : pf^y— /V=5 : 1) ; 

NMR (CDC1 3 ) : 6 1.80-2.80 (m, 8H), 3.50-3.80 (m, 2H), 4.60-5.00 (m, 3H), 6.93 
(s, 1H), 7.46 (m, 3H), 7.61 (m, 2H) 0 

T L C : R f 0.59 (^00 J —jV= 5:1) ; 
20 NMR (CDCh) : 5 2.00-2.60 (m, 8H), 3.30-4.00 (m, 2H), 4.70-5.20 (m, 3H), 6.80 
(s, 1H), 7.42 (m, 3H), 7.58 (m, 2H) e 

HJ&M3 (1) ~H»J3 (5) 
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mMM3 (1) : (2S) -1- (l-TVxt'u [4. 4] 7^-2-^ 
mMMS (2) : (2S) -1- { [ (5S) - 5 -7x=;^n ]} 

2 -- r /v] ifn y 2 h y . 

io mmm3 (3) : (2s) -1- { [ (2s) -5-^/nfoy^y- 2 

— f M t'n y v>>- 2 hi; . &g|£ 

*J£#|3 (4) : (2S) -1- { [ (2S) - 5 -^/Vfc'P y i?^- 2 

T />] t> n y s?^- 2 -#/V5j?= h y /v • &£& 

15 

(5) : (2S) -1- [4. 5] 7*33-2-4 

mmm4 (2s) -1- [ or) -i-j-t-a-t^xw [4. 4] 

•HCI 
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T L C : R f 0.20 ( Y^x-ls : S^fvV= 1:1) ; 
NMR (DMSO-ck): 5 4.81 (dd, J = 8.1,4.8Hz, 1H), 4.75 (dd, J = 9.0, 8.1Hz, 1H), 
3.81 (ddd, J = 9.6, 6.9, 6.9Hz, 1H), 3.70 (dd, J = 1 1.4, 8.1Hz, 1H), 3.63 (ddd, J - 9.6, 
5 6.9, 6.9Hz, 1H), 3.18 (dd, J = 11.4, 9.0Hz, 1H), 2.45-1.95 (m, 8H), 1.87-1.55 (m, 4H) 0 

mmu (i) ~mmM4 (14) 

10 

^»J4 (1) : (2S) -1-[(7R) - 5-*T- 8 -nf*** [3. 

15 gftflU (2) : (2S) -1- { C (3R) -8- (7^/l^V*^) 
_ 1 _^ T _ 4> s-^Tlf^fn [4. 5] x*-3-^/V] jJfriS-M 

3U£0>|4 (3) : (2S) -1- { [ (3R) -8-7^/V-l-f 7- 
20 4, 8-^Tif*^n [4. 5] t^-3-^/V] tTn y ^ 

H»J4 (4) : (2S) -1- { C (3R) -8-^/^-1-^7 
-4, S—^Ti^f* [4. 5] r#-3— f/V] tfny^ 
25 y-2-^/V^=-by/V 
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mmM4 (5) : (2S) -1- [ ( 4 ' R) -*fn O/l^^-g, 
2' - [1, 3] fT/y^y] -4' -4>Vb)V$-,V\ t°u])V^-2 

5 mmM4 (6) : (2S) -1- { [ ( 3 R) - 8 -TW»- 1 -^T- 
4, S-v'Ti^fc'n [4. 5] ^- 3 _^^] #^#=,1,} fny^ix 

MM 4 (7) : (2S) -1- { [ ( 3 R) -8- 
10 -l-^T-4, S-^Ti^tfp [ 4 . 5] #*#=,W 

tr p y s^- 2 -^7^= y /v 

£M4 (8) : (2S) -1- [ (HR) _ lf 4-i?**f-9-^ 
15 tfny^V-2-^/^=hP/v 

£»0!l4 (9) : (2S) -1- { [ ( 3 R) -8-7^=^-1-^- 
4-7f7Ifn [4. 5] ?j3-Z->{,\,] jj/viS-A,} fc°ny^-2- 

10 

mM4 (10) : (2S) -1- { [ ( 3 R) - 8 , 8-«M**-l- 
?T-4-T-?x¥u [4. 5] tf/l^/v} fcfnys^ 

- 2 h y /i^ . ggfcg 

5 ft**4 (1 1) : (2S) -1- [ ( 3 R) -1 -*T-4-T**lfP- 
C 4 . 5 ] x# - 3 -4 if n y 2 - h y ,v . 
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10 



15 



H»J4 (12) : t-T^/V (3R) -3- { [ (2S> -2-VTJ 
tf* V 1 -J,V]%;Vif^v) - 1 —'fT— 4 , 8 — ^Tif * [4 . 

5 5] ^^-8-^^^^^ 

Hi£$!4 (13) : (2S)-1-{[(4R)"2, 2-^7x^-1, 
3 >/ y *7:/- 4 -> f /V] %jVi£~M If n p 2 -tfA'jtfs b U 



7V 



20 



1094 (14) : (2S) -1- ( C (4R) -2, 2-^^-1. 



*ftfl5 : (2 8) -1- (1. 3-*fcK***» 3' 

- tra y i?^] - 5 ' -- r /^/v^=/v) tra y ^v- 2 f y a- 



V^k -HCI 



H 6 CN 
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TLC : R f 0.32 (t^fwy : ^*/-/V= 9 : i) . 

NMR (DMSO-dfi): 5 1.97 (m, 4H), 2.18 (m, 2H), 2.99 (m, 4H), 3.25 (s, 2H), 3.35 
(m, IE), 3.78 (m, 1H), 4.66 (s, 1H), 4.80 (m, 1H), 7.17 (m, 4H), 8.82 (s, 1H), 10.65 
(s, 1H) 0 

5 &m&ft 

TLC : Rf 0.43 (Mfc* ^uy : ? ? y -,v= 9 : 1) ; 
NMR (DMSO-d6):5 1.97 (m,4H), 2.18 (m,2H), 2.99 (m,4H), 3.25 (s,2H), 3.35 
(m, 1H), 3.78 (m, 1H), 4.66 (s, IK), 4.80 (m, 1H), 7.17 (m, 4H), 8.82 (s, 1H), 10.65 
(s, 1H) 0 

10 

(1) : (2S) -1- (2-T1f^fn [4. 4] 

1 2 1 3 1 4 1 5 1 e -*mm 

15 #^Wfc-a^£#fc 0 

TLC : R f 0.32,0.23 Okffc^l'i' : ^ ? /->V= 9 : 1) ; 
NMR (CDC1 3 ) : 5 1.50-2.50 (m, UK), 3.3(M.30 (m, 4H), 4.70-5.43 (m, 2H), 

: (2S) -1- { [ (2S) -4— <^VsWn V 2 -J 
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T L C : R f 0.36 o p ft;VJ>, : / — ;V= 9:1) ; 
NMR (DMSO-ds) : 5 1.60 (m, 1H), 2.19 (m, 4H), 2.85 (m, 4H), 3.53 (m, 4H), 
5 4.59 (m,2H), 7.27 (m,5H)o 

mm? : (2S) -1- { C (2S, 4E) -4-^U7^nP^ 



T L C : R f 0.32 O p ./-PS — />= 9:1) ; 

NMR (DMSO-ds) : 5 2.15 (m, 4H), 2.78 (dd, J=17.31, 7.97Hz, 1H), 3.44 (m, 1H), 
3.65 (m, 2H), 4.02 (m, 2H), 4.74 (t, J=8.24Hz, 1H), 4.84 (dd, J=7.83, 4.81Hz, 1H), 
15 6.61 (S,1H), 7.34 (m,5H) 0 

mmms : (2S) -l- ( { (2S, 4R) -4- [4- (h^/Vtn 
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mm 2 e x*mmLtcfc-&®zm^x, mm i ->mmm i xmtiz* 

T L C : R f 0.55 sjvWA : ^ # j —;v= 5:1) ; 

5 NMR(DMSO-ds): 8 1.80-2.30 (m, 5H), 3.00 (m, 1H), 3.26 (m, 1H), 3.67 (m, 4H), 
4.63 (dd, J=10.16, 7.14Hz, 1H), 4.85 (dd, J=7.97, 4.94Hz, 1H), 7.59 (d, J=8.52Hz, 
2H), 7.72 (d, J=8.52Hz, 2H), 9.61 (m, 2H) B 

«#|8 (1) ~«M8 (1 7) 
0 MM 2 3-##M2 4^2 5-**f|2 6 8 

(1) : (2 8) -1- { [ (2 8, 4R) - 4 -7x=;l,fny 

mmms (2) : ( 2S ) -1- { c (2S , 4R ) - 4 - u-^** 

«t«8 (3) : (2S) -1- { [ (2S, 4 S) -4- (2-7D/W) 
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MB (4) : (2S) -1- { C (2S, 4 R) -4- (4-7/V^n 
5 MJ/v 



MB (5) : (2S) -1- { C (2S, 4R) -4- (4-**/U7 
10 

£tt*8 (6) : (2S) -1- { C (2S, 4R) - 4 4 - 



15 m®8 (7) : (2S) -1" { C (2S. 4 R) - 4-lf P S*"- 3 - 

W/Mf* y 2 — f /v] tf xx y s?y- 2 h y /v • 



MB (8) : (28) -1- { C (2S, 4 R) -4- (3-^/K7 
y;v 



gttflS (9) : (2S) -1- { C (23. 4R) -4- (2-***? 

25 y /V • 
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mmms do) : (2s) -1- { c (2s, 4s) -4- (1— 

5 «#|8 (1 1) : (2S) -1- { [ (2S, 4R) -4- (4— fy? 8 

/v^hy/v - 

HJfe#|8 (12) : (2S) -1- { [ (2S, 4R) -4- 

10 t°n y 2 -^r/v] #/i^=/H t'n y 2 h y • ^ 

£%0!l8 (13) : (2S) -1- { [ (2S, 4 R) -4- (4-^T/ 

15 ^y/^•^&^ 

^8 (14) : 3- { [ (2S, 4R) - 4 -7^=/vt°n ]) 2 
— - f/V] -1, 3-^T/y^-^il 

20 HJfetfJS (1 5) : (2S) -1- { [ (2S, 4R) -4- (2, 6-5? 
^-jvy^jV) t°p y 2 -- T/v] #/v^=/W f n y 2 
^#nhy^.^ig 

«0!l8 (16) : (2S) -1- { [ (2S, 4R) -4- (1-^7^ 
25 ;V) t°p y s?^- 2 fuv-fc-fr} \fn y 5?^- 2 h y • 
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mmms u?) : (2s) -1- { c (2s. 4r) -4- (2-7-7^ 



19: (2S)-l-[(4-7x=;V-2, 5-^tKn-lH-tT 




TLC:Rf 0.44,036 (^nnjfc/VA : pi^/—/V= 9 : 1) ; 

NMR (DMSO-d 6 ) : 5 2.19 (m, 4H), 3.82 (m, 2H), 4.50 (m, 2H), 4.83 (m, 1H), 

5.44 (m, 1H), 6.56 (m, 1H), 7.48 (m, 5H), 10.13 (m, 1H). 

15 SttfllO : (4R) -3- { C (4R) -2-7x^-1, 3-^T/ 



HCI 
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T L C : R f 0.60 (Slxf;v : n _^^ f - v= 2 :1) ; 

NMR (DMSO-d«): 5 7.63-7.52 (m, 2H), 7.45-7.30.(11!, 3H), 5.84-5.58 (m, 1H), 

5.34-5.24 (m, 1H), 4.92-4.44 (m, 3H), 4.04 (bs, 2H), 3.62-3.14 (m, 4H) 0 

5 

mmmio (d -»io (13) 

10 HJfeflllO (1) : (4R) -3- { [ (4R) -2- (2-7^1^ 

0 (2) : (4R) -3- { [ (4R) - 2 -^y^;V-i, 3 

0 (3) : (4R) -3- { [ (4R) -2- (2-^5vl^- 
20 4 h y /V . £g|£ 

XttfllO (4) : (4R) -3- { [ (4R) -2- (2-^n7x= 
/V) -1, 3-^T/y^V-4-^7V] -i, 3-^T/y 

Vis- 4 VV/V- 

25 

(5) : (4R)-3-{[(4R)-2- (3-^7* = 
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^»J10 (6) : (4R) -3- { [ (4R) -2- (4-^/K7:*= 
5 7V) -1, 3-^T^y^-4->TA'] -1, 3-^T^/y 

HJttffllO (7) : (4R) -3- { C (4R) -2- 

;V) -1, 3-5 L T^/y^V-4->f/V] #/VJj?~/V} -1, 3-7-7/9 

io ^^-4-*/^=>y^*^^ 

0 (8) : (4R) -3- { C (4R) -2- (4-^n7x= 

;V) -1, 3-*7/!>S»'-4-' f/H -1, 3-77/9 

15' 

m.®10 (9) : (4R) -3- { C (4R) -2- (2-^b*^7» 

-l, 3-77/y ^y-4-^r/v] #/v#=/W -l, 3-fry 
y s?:/- 4 b y /v • 

20 ^JS^IJIO (10) : (4R) -3- { [ (4R) -2- (3-^*^7 
sd/V) -1, 3-^-T/y^^-4-^/V] jj;]srt~M -1, 3-77 

nrnmi o (1 d : ur> -3- { c (4r) -2- u-* 

25 ;c^/V) - 1 , 3 -f7'/ y S?^- 4 — f /V] #/V#~/W -1,3 -77 

/ y e^- 4 v y /v • tttttt 
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mmWlO (12) : (4R) -3- { [ (4R) - 2 1 , 3 

/V;J? - MJ ;V • ££££ 



mmffll 0 (1 3) : (4R) -3- { [ (4R) -2- (3-7~-»7 

v v 4 -luvis- hv/>- mm. 

10 *Jfe#|l 1 : (2S) -1- { [ (2S, 4S) - 4 -T V fr¥n }) 



2 9 T^5t LfeflMMfctrE v vf, 1 1 l -*HJjs^| 1 

15 T L C : R f 0.40 (»f^:^^;^=9 : 1) ; 

NMR (DMSO-dfi) : 6 1.44 (m, 1H), 1.90-2.50 (m, 8H), 2.60 (m, 1H), 2.87 (t, 
J=10.03Hz, 1H), 3.57 (m, 2H), 4.45 (t, J=8.52Hz, 1H), 4.82 (dd, J=7.97, 4.67Hz, 1H), 
5.05 (m, 2H), 5.77 (m, 1H), 8.69 (s, 1H), 10.37 (s, 1H) 0 

20 mmmil (1) : (2S) -l- { [ (2S, 4S) -4-7°Pl^t°P 
y 2 ^/vjj?-^} tf n y 2 hV/V . -gggg 



5 
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TLC : Rf 0.34 CaMb** , W : *9 J—fr-* : D I 

NMR (DMSO-d6) : 6 0.86 (t, J = 7.00 Hz, 3H), 1.20-1.40 (m, 5H), 1.90-2.30 (m, 

5H), 3.59 (m, 2H), 4.43 (m, 1H), 4.82 (dd, J = 7.83, 4.81 Hz, 1H), 8.66 (s, 1H), 10.38 



ggftftl 2 : (2S) -1- { C4- 3, 4-**W 



TLC : R f 0.42 (jM^W : *9 : 1) ; 
NMR (DMSOds): 6 2.13 (m, 5H), 2.46 (s, 3H), 2.93 (m, 1H), 3.43 (m, 2H), 3.86 
15 (m, 3H), 4.70 (s, 1H), 4.77 (dd, J=6.59, 4.12 Hz, 1H), 9.15 (s, 1H), 10.49 (s, 1H) 0 

mmmiB: (2s) -1- { C4- (2-^^-1, 



5 (s, 1H) 0 



10 
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3 4 T-mm. Ltzit^^m^x, &nm 1 1 -*#*m i -*mmm i 

T L C : R f 0.45 (ii{b^^V^:^^/-/V:i^^^=i 7 : 2.: 1) ; 
5 NMR (DMSO-dg) : 6 2.03 (a, 3H), 2.21 (m, 2H), 2.62 and 2.63 (s, 3H), 2.86 (m, 
1H), 3.27 (m, 1H), 3.42 (m, 1H), 3.69 (m, 3H), 4.63 (m, 1H), 4.81 (m, 1H), 7.39 and 
7.41 (s, 1H), 8.91 (s, 1H), 10.64 and 10.82 (s, lH) e 

«M14 : 2- ( (3R, 5S) -5- { [ (2 S) -2-i/T/\fn]} 
10 i^- 1 -4jV\ # fa y 3 • 4 ^ 



##^3 6T?SBgLfc^fe (1 9 8mg) ©1, 4-io*-*f-> (2.4m 
1 ) «ttfcp- h/Px^A'Jfc^B (99.6m g) 5r*D^ 8 0tfl Otifflft 

#1(16 lmg) &#fc„ 

TLC : Rf 029 (^nn*/W» : * /-/V : Sftt : tK= 8 0 : 2 0 : 3 : 
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3) ; 

NMR (DMSO-D 6 ) : 8 1.99 (m, 3H), 2.18 (m, 2H), 2.28 (s, 3H), 2.89 (m, 1H), 
3.23 (m, 1H), 3.54 (m, 3H), 4.37 (m, 1H), 4.67 (m, 1H), 4.86 (dd, J=8.06, 5.13 Hz, 
1H), 7.10 (d, J=8.06 Hz, 2H), 7.39 (m, 1H), 7.46 (d, J=8.06 Hz, 2H), 7.56 (m, 2H), 
5 7.80 (d, J=7.32 Hz, 1H), 8.98 (s, 1H), 9.57 (s, 1H), 13.16 (s, 1H) 0 

m&Ml4 (1) -HWJ14 (3) 

10 «^J14 (1) : 5- ( (3R, 5 S) -5- { [ (2S) -%-*/T J 
lfn?^y-l-^] %/Vtf~M VnVW-Z-' T/V) -2-fc Kn 

»14 (2) : 3- ( (3R, 5 S) -5- { [ (2S) S 
m«ll4 (3) : 4- ( (3R, 5 S> -5- { [ (2 S) 

20 -^fMyfy^vifi 

«#dl5 : ( (3R, 5S) -5- { [ (2 S) - 2-«/7V * * P i*' 



95 



WO 2004/016587 



PCT/JP2003/010401 




C0 2 H 



TLC : R f 0.17 pp*;VA : * ? ;V : ffl&= 5:1:1) ; 
5 NMR (DMSO-D 6 ) : 8 1.45 (m, 1H), 2.13 (m, 4H), 2.28 (s, 3H), 2.55 (m, 4H), 
2.94 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.48 (m, 1H), 4.82 (dd, J=7.78, 4.85 Hz, 
1H), 7.10 (d, J=7.87 Hz, 2H), 7.46 (m, 2H), 8.70 (s, 1H), 9.34 (s, 1H) 0 

Hife0i.il 6 : (2S) -1- { [ (2S, 4R) -4- 



zr^x&^m i (r $ Kft) 1 4 Tf***b5*jfei mm\mft v 

15 Tv ftjBfc&fefrftfc. 

TLC : R f 0.21 OMfc^A' : : *= 3 : 1 : 1 ) ; 

NMR (DMSO-ds) : 5 1.46 (m, 1H), 2.08 (m, 5H), 2.28 (s, 3H), 2.56 (m, 1H), 2.65 
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(m, 2 H), 2.90 (m, 1H), 3.45 (m, 11H), 4.48 (m, 1H), 4.82 (dd, J = 7.78, 4.85 Hz, 1H), 
7.10 (d, J = 8.06 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 8.67 (m, 1H), 9.32 (m, 1H) 0 

^»ji6 (i) -mmne do) 

u mmm i6(D 3 1 T^5tbfc{k^^TOi vxm^tc 0 ) „ 

mmmi e cd : 5- { [ (2s) -2—xr/ ifoy^-i- r/ki 

10 

gUgflll 6 (2) : 2- ( (3R, 5 S) -5- { [ (2 S) -2-WV 
y l -^/v] y S?^- 3 -f AO Tiz bT ^ K • 

15 6 (3) : 2- ( (3R, 5 S) -5- { [ (2 S) -2-^7/ 

^ n y 1 -4,V\ XArf-A'} b°n y W- 3 -- f/V) -N- 

Hffittl 6 (4) : 2- ( (3R, 5 S) -5- { [ (2 S) -2— iXTy 
20 tfn U i?^- 1 ->f /W] tf a y 3 -l' /V) fvU 

■$mW\§ (5) : 2- ( (3R, 5S) -5- { [ (2S) -2—>7/ 
\fvDi?y-i-s(;i'l jj/uiS-M tTn y 3 — T/v) -N, N-f 
25 * ( 2 - * Y * S^fW) 7tf7$K'4-^ 5vW< Vif ^^/V^ 
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HJfeMl 6 (6) : 2- ( (3R, 5 S) - 5 - { [ (2 S) -2-*s7S 
idu\)W-l-y(;V] ^/V) -N- (4- 

5 mmmi e (7) : (2s) -1- u (2s, 4r) -a- [2- u- 

-f /W #/v#=^) trn y ^v- 2 h y • 4 5vw<y-£:/ 

10 £Jfe0gl 6 (8) : 2- ( (3R, 5 S) -5- { [ (2 S) - 2 — f7V 
tmy i -^/v] trn y ^-3-^/v) — N, N-S* 

MMMl 6(9) :2-((3R, 5 S) -5- { [ (2 S) -2—*sTS 

15 t°ny v^^-i-^/v] ^/vj}?=./v} y e?^-3-^7w) — n— (y*. 

HJfe^ll 6 (10) :2-((3R, 5S)-5-{[(2S) -2-1/T 
/ f n y l — (Vv] j&A'^s/u} trn y 3 ->f /V) -N- [ (1 
20 r, 5R, 7 S) - 3 - 1 Kn ^i/- 1 -r^^f /l'] 7t h7 5 K • 4 

mm&ll 7 : { [ ( (3R, 5 S) -5- { [ (2S) -2-S/TVtTny 

i?y- 1 -> f /v] trn y 3 -- r-fe^/u] r$ y } 

25 • 4-*7-A~0-Vl'ZA'ftVB£L 
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TLC : Rf 0.19 9»xf/H|»:*=3 : 1 : D I 
NMR (DMSO-D 6 ) : 6 1.44 (m, 1H), 2.13 (m, 5H), 2.28 (s, 3H), 2.34 (m, 1H), 
2.65 (m, 2H), 2.94 (m, 1H), 3.39 (m, 1H), 3.55 (m, 2H), 3.73 (d, J=5.95 Hz, 2H), 
4.46 (m, 1H), 4.82 (dd, J=7.87, 4.76 Hz, 1H), 7.10 (d, J=8.24 Hz, 2H), 7.46 (d, 
10 J=8.24 Hz, 2H), 8.28 (t, J=5.95 Hz, 1H), 8.69 (s, 1H), 9.30 (s, 1H) 0 



1 7 (1) ~mm 7 (2) 
15 Mm 7 (1) : C C ( OR, 5S) -5- { [ (2S> -2—X7V 

mm 7 (2) : 3- { [ ( (3R, 5 S) -5- { C (2S) -2-V 

20 t / tfn y 1 ->f #/v#=vW t°n y 3 -ivv) r-t^] 
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mmmi8 (2s) -1- c (4R) -a- o/t/^^-m -l-/p 



CN 

rnmrn 16(2) xmm vtcit-^^^m 3 x^n^m t mm^m 

5 ^ItBocfcUc. #kftfcte<£^ (2 5 0mg) £THF (2ml) \Z. 

mmu o'c-efp-^^ (o.i8mi) *3itFhy 7jv*umfc&im (0.12m 
1) £#0^ ^^^o e c-e2^^L7c: e &fcm-&mz.*%Mz., mm 

LfCo iilrx-r^-S^xf^ (5/1) WMfc&%)<DBo 
10 c^(156mg) &#fc e 

TLC : R f 0.35 Q8m=c^ : ft» : *= 3 : 1 : 1 ) ; 
NMR (DMSO-D 6 ) : 6 1.56 (m, 1 H) 2.03 (m, 2 H) 2.20 (m, 3 H) 2.64 (m, 3 H) 
15 2.99 (m, 1 H) 3.57 (m, 3 H) 4.50 (m, 1 H) 4.84 (dd, J=7.81, 4.88 Hz, 1 H) 8.83 (s, 1 
H)9.46(s,lH) 0 

H}&Ml8 (1) : (2S) -1- [ (4R) -4- (4- >TJ-2, 6 

-v^^/k^^/v) -L-T'ny/v] t°p y v^y-2-^/v^hy/v- 

20 4 ^VV^VIf^/V* 
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MMmiS (1) ~H80919 (6 4) 
JMtftl 2 4 5 -*##0iJ l l l -♦Hifefll l -C^ 



H2&0919 (1) : (2S) -1- { [ (2S, 4R) -4- (2, 6-5? 



10 TLC:Rf 0.44(^nP*M:>?/'-^=9: 1) ; 

NMR (DMSO-dfi) : 5 2.01 (m, 2H), 2.19 (n, 3H), 2.61 (m, 1H), 3.34 (m, 2H), 
3.56 (m, 2H), 3.76 (s, 6H), 4.13 (m, 1H), 4.61 (t, J=8.65 Hz, 1H), 4.85 (m, 1H), 6.66 
(d, J=824 Hz, 2H), 7.23 (t, J=8.38 Hz, 1H) D 

15 Hifc0!ll9 (2) : (2S) -1- { C (2 S, 4R) -4-**sf'A'Xn 
Sfettfll 9 (3) : (2S) -1- { [ (2S, 4R) -4- 

20 




-HCI 



mmrni 9 (4) : (2s) -1- { c (2s, 4r) -4- (2-* 
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$mffll9 (5) : (2S) -1- { [ (2S, 4 R) - 4 - t^a^/V- 
5 3 — (VVtfn y 2 -"f/V] tfn y 2 

y • 

mmmi9 (6) : (2S) -l- { [ (2S, 4R) -4- (2, 

io ^/v^=hy/v-^^ 

HifeMl9 (7) : (2S) -1- { [ (2S, 4R) - 4 - tf^zvV- 
4-^/Hfny^^-2— iVV] #/V7j?=yV} If n y 2 -*7V3j?= h 

y • 

15 

9 (8) : (2S) -1- { [ (2S, 4R) -4- (3, 4-i? 

20 %*m 9 (9) : (2S) -1- { [ (2 S, 4R) -4- (2, 5-^ 
/i^=hy/v.ig^ 

H««19 (10) : (2S) -1- { [ (2S, 4R) -4- (2, 4- 
25 v?^ h dri/7ai=/V) fey S?J^- 2 ->f />] f n y S?^- 2 
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mmmi 9 (1 1) •- (2s) -1- { c (2s, 4r) -4- (3, 4- 

*A*$-M troll 5?^- 2 

5 

Hjg0iJ19 (12) : (2S) -1- { [ (2S, 4R) -4-^^^V 

- 2 -> f A'tro 9 2 ->f /v] fo y 5^- 2 

by/v-igifcit 

10 mmmi 9 (13) : (2s) -1- { c (2 s, 4R) -4- (2-^y 

■fuV;V7*=.;v) if* f/H #/vtf^W tfny^-2- 

HWJ19 (14) : (2S) -1- { C (2S, 4R) -4- (2, 3, 
15 4 - > y p{ b^v^^/v) tf n y 2— T/v] #/t^=/v} tf a y 

Itfll 9 (1 5) : (2S) -1- { [ (2S, 4R) -4-7=*+A> 

tfn y 2 -> r /v] #/v#=/W t°o y 2 h y /v • 4 

20 -^f/^Vf^^*^ 

UttMl 9 (16) : (2S) -1- { C (2S, 4R) -4- (1. 3- 

25 

«#|19 (17) :N- [2- ( (3R, 5S) -5- { C (2S) -2 
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9(18) : 4- ( (3R, 5 S) -5- { [ (2 S) -2-v-T 

5 j t°D y^y- 1— f/v] -n, n- 

9 (1 9) : (2 S) -1- { [ (2 S, 4R) -4- (4-fc K 

io t°o y 2 -#^t}?= h \);v • 4 -^f /Wyf 

9 (2 0) : (2S) -1- {[ (2S, 4R) -4- 
*c*s-2, 6 -^^/V7oL=yV) fc°n y^>--2-^]' t 9 
n y S?^- 2 h y 71^ • 4 ^A^^^^.^ifee 

15 

H«J19 (2 1) : (2S) -1- ( { (2S, 4 R) -4- [4- (-« 

is*JA'** 9 s) -2, e-^^x^/v] ifnyi?^-2-^ f/W 

it 

20 

nnmi 9(22) : 4- ( or, 5 s) -5 - { c (2 s) -2-->-t 

nyv^-i—Y/i/j t°uyi?y-3-JM -3, 5- 

25 (2 3) : (2S) — 1 - ({ (2S, 4R) —4— [2— (/<— 
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nUmi 9 (2 4) : (2S) -1- { [ (2S, 4R) —4— (2— fc K 

mmrnis (25) = (2s) -1- ({ (2s, 4R) -4- [2-t k 

7j?=/v) fpy^^-2-^/^^hy/V' 4-^^/v-^^y^/v*^ 

10 m 

mmmi 9 (26) : 4- ( (3r, ss) -5- { c (2 s) -2— xr 

j y 1 — ivkI ^/vfc/v} tr n y 3 — Y/v-) — n, 3 , 

15 

gjfifflll 9 (2 7) : 4- ( (3R, 5S) - 5- { [ (2S) -2 —XT 

/tfa!) — f/V) -N, N, 

3 1 5 _^ f;i/^yX7 5: K « 4 - ^ ^Vl^Vi? I/^/V* ySfett 

20 H»J1 9 (28) : (2S) -1- { C (2 S, 4 R) -4- (4-fc K 

mmmi 9 (29) : (2 s) -1- { c (2 s, 4R) -4- o-t k 

25 p^7isA) fc e ny^^-2-^/V] ;»A'#=A'} ^pJ^V-2-* 
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9 (3 0) : 4- ( (3R, 5S) -5- { [ (2S) -2-i VT 

;ifnpe?y-i-xf;v] ^jutf-M VvVW-b-ja') -3, 5- 

5 

$21091 9 (3 1) : (2S) -1- { [ (2 S, 4R) -4- (2, 6- 

io mmmi 9 (32) : (2s) -1- { [ (2s, 4R)-4- (2-7^ 

$8608 1 9 (3 3) : (2S) -1- ( { (2 S, 4R) -4- [4- (t 
15 Ko^f/U) -2, 6-^f/V7x=/V] t°ny^>--2 — f/W % 
If d y i?^- 2 Ml • 4 ^WO-if^/V*^ 

TTAi If— 

£%09l 9 (3 4) : (2S) -1- < { (2S, 4R) -4- [4- 
20 h^r^^/V) -2, 6-^f^7x=;V] If p y S?^- 2 — f /W IjjV 

tf a y 2 -#7Vtj?= h y /V . 4 -p( ^w^-g^/i^^n 

mmmi 9 (35) : (2 s) -1- { c (2 s, 4R) -4- (2-^ h 

n y 2 b y • 4 - * 
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«0iJl9 (36) : (2S) -1- { [ (2 S, 4 R) -4- (4-fcK 
p **y- 2, 3 , 6 - hV * ^A7 * =A) l?n 0 2 — f A] * A'* 
y 2 h y A • 4 f-A^V-tfy^A^Sfeitt 

5 

^}&0Jl 9 (3 7) : (2S) -1- { C (2S, 4R) -4- (2-t K 

6-p«^/V7 ==/V) tfp y 3^-2— < A] #A 
trn U 5?^- 2 -#A#~ h y A • 

10 

9 (3 8) : (2S) -1- { C (2S, 4R) -4- (4-t K 
p ^^_ 3 _y ^^71=^) tfnpi?y-'2— f A'] #A#=-A} 
jj 2 A/j?= h y A • 4 f-/W<y-^^A^>'S6*S 

15 ££#19 (3 9) : (2S) -1- { [ (2S, 4R) -4- (3-tK 
n^iX-2, 4, #At1? 
=/V} tfn y S?^- 2 Atf = h y /V • 

*tttfl 9 (4 0) : (2S) -1- { [ (2S, 4R) -4- (4-t K 
20 o^i/-3, 5-^^A;7;c=A) #A^~A} 

^ p ij 2 a-#=- h y a • 4 ?°A*<imi'WfcyWd& 

£160119 (4 1) : (2S) -1- { [ (2S, 4R) -4- (4-t K 

6-* ^7i=/V) fcTn y 3^-2-^ A] #A 
25 #=A} t°n y 5?X- 2 -$>;Vi£~ Y V A • 4 - p« ^/W^if^A* 
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3Wfc0il9 (42) : (2S) -1- { [ (2S, 4R) -4- 

/v- 6 fa y 2 —on ^^tJ?=/v} trn y 

5 

XMl 9 (4 3) : (2S) -1- { [ (2S, 4R) -4- ( 3 — t K 

tf b y 2 -^7/k3j?- Ml/U • ^pt^A^^^jtA^t/Bifc 

10 ^jfeMl 9 (4 4) : (2S) -1- ( { (2 S, 4 R) -4- [4- (2 
-tjfn^/sh^) -2, 6-^^7x=;V] tfBpt?y-2H 

/v} #/v#=/v) tf p y 2 h y . 4 f-A^i^isx 

15 HJfcMl 9 (4 5) : (2S) -1- ( { (2 S, 4 R) -4- [4- (2 

-2, 6-^f;V7i=;V] tf n y ^y- 2 — f /V} 
#/Vj£=/V) tf n y 2 MJ /V • 4 -^t ^vW<^if ^.x/Vjfc 

20 3feK«fl 9 (4 6) : (2S) -1- { [ (2S, 4R) -4- (4-fc K 
tf B y 5?V- 2 MJ/V • 4-> ^wOif^/Pfci'fttt 

9 (4 7) : (2S) -1- { [ (2S, 4R) -4- (4-*h 
25 2 - fc Kb^5/- 6 f^is/l') tf B y 2 — f />] 

tf p y 2 — }> y • 4 
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£tt*|19 (48) : (2S) -1- { C (2S, 4R) -4- (2-** 

5 =/W t°n y i?^- 2 b y /V • 4 - ^ ^-/wo^^^^il* 

gjfc&ll 9 (4 9) : N— [4 — ( ( 3 R, 5S) -5- { [ (2 S) -2 

10 

mmmi 9(50 = (2s) -1- ({(2s, 4r) -4- [4- (t 

-f/W %;Vi£~A<) trny^-2-*7^-by^' 

15 

^19 (5 1) : (2S) -1- [ ( (2S, 4R) -4- {4- [3 

20 

ftttttl 9 (5 2) : (2S) -1- { [ (2S, 4 R) -4- (2, 6- 

h^y-4 -t Kn^v7x^) tr p y s^- 2 -^a-] #A-#=/W 
tro y 2 h y/v • 

25 ^JSM19 (53) : (2S) -1- { C (2S, 4R) -4- (2-^b 
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3**119 (5 4) : (2S) -1- { [ (2S, 4R) -4- (2-fcK 

mmmid (55) : (2s) -1- { [ ( 2 s, 4R) -4- u-tK 

10 P^-2-^y7 P P2K^-6-^^/V7 3 i-/W) tfny^-2-^w] 

«tflll 9 (5 6) : (2S) -1- { [ (2S, 4 R) -4- (2-* h 
15 if B y^-2-^] #/VtJ^,v} l^ay^-2 

mmmi 9 (57) : ( 2 s) -1- { [ ( 2 s, 4R) - 4 - u-t k 

ndr^-2-^^-6-7 p ntVV7 = =/V) fc'ny^-2-^/V] ^/V 
20 Ifp y ^-2-#/M?= y,v . 4-^^/W^^/V^^ 

££0119 (58) : (2S) -1- { [ (2S, 4R) -4- (3, 4- 
25 2~^7/V^ h y^ . 4-^^/^^>-X^V^i| 
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mmmi9 (5 9) : (2S)-1-{[(2S, 4R) -4-(8-tK 
n ^cy_2-pJ h^i/-6->f;V7x^)» teTta !J 2 — <tV\ 

5 

9 (6 0) : (2S) -1- ( { (2 S, 4R) -4- [4- (■< 

10 

^WJ19 (61) : (2S) -1- { [ (2S, 4 R) -4- (5-tK 

y 2 b y ;v • 4 -j* ^vw<^if ^/V*^!! 

15 ft%m9 (62) : (2S) -1- { [ (2S, 4 R) -4- (5-tK 

2 -#^7!?= Ml /V • 4 ^VW^if^A'* ^fttt 

9 (6 3) : (2 S) -1- { [ (2S, 4 R) -4- (3-fc K 
20 n ^-2-^f;V7i-/v) tfn y 'J>- 2 -> f/v] tfn U 

2 -tfA-fc hU A' • 4 -tf-A^OH^XAtfOWtBL 

mMMl 9 (6 4) : (2S) -1- ( { (2S, 4R) -4- [3-t K 

25 # A^AO fay i?^- 2 -#A^= h y )V • 4 - ^ f-A^y* y* A** 
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mmm2 0: [3-((3R, 5S)-5-{[(2S) -2— >7Vf n 
V 1 — f ;v] %;v$^;v} \fn V 3 — (/u) 7^7 3r^] m • 



&ftm9 (2 9) !?|Sl5tL^^ (IA-255) 3 
ix5*?fe^TO«^LT % BocMifc, ^Boc* (2 3 0mg) 
£p<:?vl^?vi^]^ (3ml) te»fcU ^^y^A (4 14mg) *5 
XXl^n^mm^^ (0.29ml) SrAD^ S^^lH«lfe ( RJ& 
10 i^SrSixf;K-tS!L, ***t«KBl***-CWWJfe»U 

- (^ty:SKxf;i,= i : i) t»IU (3 0 8mg) 

15 TLC : R f 0.39 QSm^f-A^ : M : tK= 3:1:1) ; 

NMR (DMSO-De) : 5 1.81 (m, 1H), 2.14 (m, 4H), 2.28 (s, 3H), 2.94 (m, 1H), 
3.24 (m, 1H), 3.59 (m, 4H), 4.60 (m, 1H), 4.67 (s, 2H), 4.85 (dd, J=7.96, 4.85 Hz, 
1H), 6.82 (dd, J=8.51, 2.29 Hz, 1H), 6.92 (m, 2H), 7.10 (d, J=8.06 Hz, 2H), 726 (t, 
J=7.96 Hz, 1H), 7.47 (d, J=8.06 Hz, 2H), 8.95 (m, 1H), 9.52 (m, 1H) 0 




CN 



20 
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mmm2o (D ~^wd2o (6) 

nmm2o <d : [4- ( or, ss) -5- { c (2s) 

5 / fc° P y 1 -> f A'] HAstf-As) VvDity- 3 -<>(*) 7 * / * 

^Jfefl|20 (2) : 2- [4- ( (3R. 5S) -5- { C (2S) -2- 
10 - ' 4 ^/W<^^/V*^^ 

11**2 0 (3) : [4- ( (SR. 5 S) -5- { [ (2S) -2-VT 

/trpy i?y-i — f/v] trn y 3 —Ov) -3, 5- 

15 

*ft*|2 0 (4) : 2, 2' - [ [4- ( (3R, 5 S) -5- { C (2S) 

-2—yr/\fnv^*-i-4*l %?\>i£~M W)V*-3-4*) 
-1, 2-7x=i-y] tr* ] s*S»- 4-^^/v-<^^/v 

20 

HJS0!|2O (5) : [4- ( <3R. 5 S) -5- { [ (2S) -2 -ST 
1 — f /V] IfPD S^- 3-4M ~ 3 b 

25 HWJ20 (6) : [4- ( (3R, 5 S) -5- { C (2S) 

J t°n y 1 -4*1 %*•$=■*) tf n y ^V- 3 /v) 
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HJSM2 1 : 4- [4- ( (3R, 5 S) -5 - { [ (2 S) -2.-VT7 

5 ^ • 4 - ^ ?vvO"i? i/WM. 

HOOC v _ OH 

0=S=0 

<> 

H O CH 3 

3 8 -C^it Lfc<b£4fe*rJBV^ 5-»HJfe0J 1 4 f^£;ft5 

T L C : R f 0.24 po*/VA : ^ ^ 7 —;V= 9:1) ; 
10 NMR (DMSO-D 6 ) : 5 2.02 (m, 7H), 2.28 (s, 3H), 2.36 (t, J=7.32 Hz, 2H), 2.91 
(m, 1H), 3.18 (m, 1H), 3.53 (m, 4H), 3.95 (t, J=6.50 Hz, 2H), 4.59 (m, 1H), 4.85 (dd, 
J=7.87, 4.76 Hz, 1H), 6.90 (d, J=8.79 Hz, 2H), 7.10 (d, J=8.06 Hz, 2H), 724 (d, 
J=8.79 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.91 (m, 1H), 9.49 (m, 1H) D 

15 H3fe^2 1 (1) :trans-4-[4-((3R, 5 S) -5 - { [ (2 
S) -2-^T/lfP J> S^-l — f/V] yfr/l^s/W tfn V Vis— 3 — -Y 

£%0!2 2:^^/V ( (3R, 5 S) - 5 - { [ (2 S) - 2 f 
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O 



5 jftfELfc. %btltclt&%) (2 0 0mg) (Dx.fS—A' (2ml) 

-h^*y^A'*^ttl*W* (1 1 9mg) SrJnjfc, »£**4l»roKlE 

4m g) £#fc 0 

TLC : R f 0.50 (^tao7j>/VA : J~ /V= 5 : 1) ; 
10 NMR (DMSO-D 6 ) : 8 1.18 (t, J=7.14 Hz, 3H), 1.46 (m, 1H), 2.01 (m, 2H), 2.17 
(m, 2H), 2.28 (s, 3H), 2.63 (m, 4H), 2.96 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.06 
(q, J=7.14 Hz, 2H), 4.47 (m, 1H), 4.83 (dd, J=7.78, 4.85 Hz, 1H), 7.10 (d, J=8.06 Hz, 
2H), 7.46 (d, J=8.06 Hz, 2H), 8.72 (s, 1H), 9.31 (s, 1H) D 

15 •mmil (1) 4- [4- ( (3R, 5 S) -5- { [ (2S) 

20 ^61^2 3 : (2S) -1- [ (4R) -4- (2 -fc Kn^o^/V) - 
L-ypy/V] tfny^-2-^V^MJ^- 4-^^V^^V^/V 
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5 T L C : R f 0.20 n p ^/VA : ;* ^ y -/V : WtWt= 8:2:1) ; 

NMR (DMSO-De) : 6 1.39 (m, 1H), 1.55 (m, 2H), 1.72 (m, 1H), 2.02 (m, 2H), 
2.18 (m, 2H), 2.28 (s, 3H), 2.67 (m, 1H), 2.87 (m, 1H), 3.41 (m, 3H), 3.57 (m, 2H), 
4.00 (m, 1H), 4.43 (m, 1H), 4.82 (dd, J=7.69, 4.76 Hz, 1H), 7.10 (d, J=8.06 Hz, 2H), 
7.46 (d, J=8.06 Hz, 2H), 8.67 (s, 1H), 9.29 (s, 1H)„ 

10 

3 (1) : (2S) -1- [ (4S) -4- 

3 9 4 o 4 1 ^hjim 2 3x*7*z tLzzmkmrn 

15 fcJftfELT, «Hfc£fc£#fc. 

HK5M2 4 (1) ~Hj&0il2 4 (2) 
##«4 1-e«36tfcft^*^V^r##H3 8 (b) (ftStST^a 

20 OT©fb£&£#fc B 
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mMM2 4 (1) : (2S) -1- { (4R) -4- [2- (4-tM 
4 f-ZI^O^f V^A*^iMt 



5 TLC : R f 0.45 nP/fr/VA : : 7lc=3 : 1 : 0.1) ; 

NMR (DMSO-De) : 8 1.48 (m, 1H), 1.82 (m, 2H), 2.02 (m, 2H), 2.16 (m, 3H), 
2.28 (s, 3H), 2.70 (m, 1H), 2.95 (m, 1H), 3.41 (m, 1H), 3.57 (m, 3H), 3.88 (m, 2H), 
4.46 (m, 1H), 4.83 (dd, J =7.96, 4.85 Hz, 1H), 6.66 (m, 2H), 6.73 (m, 2H), 7.10 (dd, 
J=8.06, 0.55 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.71 (s, 1H), 9.29 (s, 1H) D 



HJ£#i2 4 (2) : 4- [2- ( (3R, 5 S) - 5 - { [ ( 2 S) - 2 - 
*/T SK'vV 1 -'f A] #A#=A} bTn y v>V- 3 A) a b * 

15 H1frBaj2 5: (2S) -1- [ (4R) -4- -L 
-•fu y ,V\ fn y v?y- 2 b y A* * 4 -.*fvv<yi?>';*A# 
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<M*m l-e«3Stfcfl?£4fe (I5 0mg) ©7tf=M)/V (2ml) 
»H^f;V (0.14ml) *Sj:T»fb& (I) (5 16mg) SrJPit, 

U ^/Kn-TVMJs: (12 6mg) £#fc e *fc^»^tSBiflll 4 

TLC : Rf 0.35 (^no*M : J— ;U:$m=8 : 2 : 1) ; 
NMR (DMSO-D 6 ) : 6 1.40 (m, 1H), 1.63 (m, 2H), 2.02 (m, 2H), 2.19 (m, 3H), 
10 228 (s, 3H), 2.65 (m, 1H), 2.88 (m, 1H), 3.22 (s, 3H), 3.33 (m, 3H), 3.54 (m, 2H), 
4.44 (m, 1H), 4.82 (dd, J =7.69, 4.76 Hz, 1H), 7.10 (d, J=7.69 Hz, 2H), 7.46 (d, 
J=8.06 Hz, 2H), 8.68 (s, 1H), 9.29 (s, 1H)„ 

^ifeM26 : [2- ( (3R, 5 S) -5- { [ (2S) -2-^TJ}fn 
4 ^vWtJ'-gi^A'fci'ifeS 
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««4 0"elffllUfcft#lfc (4 6 0mg) O^"^^ ( 3ml > 
j&fcfc^n^fiH* t (0.57m 1 ) , «ftiWc*^ h y^WT^-* 

ji, ( 4 4mg) *Jit|t4 0%*lWfc*P^*»« (1ml) m£ 

-Zf^zLX?* (2 9 0mg) £#fc c *fl2-fr**^T3ttfc«14-C* 

TLC : Rf 023 (^nP*M : * / -/W : Blfl*= 3 : 1 : 1) 
10 NMR (DMSO-De) : 8 1.42 (m, 1H), 1.65 (m, 2H), 2.10 (m, 5H), 2.28 (s, 3H), 
2.69 (m, 1H), 2.89 (m, 1H), 3.50 (m, 5H), 3.99 (s, 2H), 4.44 (m, 1H), 4.82 (dd, 
J=7.87, 4.58 Hz, 1H), 7.10 (d, J=8.24 Hz, 2H), 7.46 (d, 1=8.24 Hz, 2H), 8.67 (s, 1H), 
9.29 (s, 1H) 0 

15 »J2 7: (2S) -1" [4- (7*/*^^) » 



11-^W4 1-^WI38 (b) (4-tKn^r/i»5t 
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T L C : R f 0.60, 0.53 P u Jfr/PA J —A~* 5:1) ; 
NMR (DMSO-D 6 ) : 5 1.76 (m, 1H), 2.10 (m, 4H), 2.29 (s, 3H), 2.82 (m, 2H), 
327 (m, 1H), 3.45 (m, 2H), 3.60 (m, 1H), 4.06 (m, 2H), 4.59 (m, 1H), 4.76 (m, 1H), 
6.95 (m, 3H), 7.09 (m, 2H) ,7.28 (m, 2H), 7.53 (d, J=8.24 Hz, 2H), 8.92 (s, 2H) 0 



mmM28 : (2S) -1- [4- h*^*^) - L _^ n y /V ] t - 

OH 



TLC : R f 0.30 (^no^/Vii, : ^^7—^=5 . X ) . 

NMR (DMSO-D 6 ) : 5 1.63 (m, 1H), 2.06 (m, 2H), 2.24 (m, 2H), 2.29 (s, 3H), 

2.65 (m, 2H), 3.13 (dd, J=11.44, 7.41 Hz, 1H), 329 (m, 3H), 3.38 (m, 3H), 3.57 (m, 

2H), 4.50 (m, 1H), 4.82 (m, 1H), 7.08 (d, J=7.69 Hz, 2H), 7.52 (d, J=8.06 Hz, 2H), 

8.90(s,2H) o 

*MM2 9 (1) ~HjSI«ni2 9 (1 9) 




CN 
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«FS29 (1) : (2S) -1- { C (2S, 4 S) -4- (4-^/V 




5 TLC : R f 0.37 (^nn*M : /V= 9 : 1) ; 

NMR (DMSO-D 6 ) : 5 1.49 (m, 1H), 1.99 (m, 2H), 2.16 (m, 2H), 2.25 (s, 3H), 
2.55 (m, 2H), 2.72 (m, 1H), 2.95 (m, 1H), 3.23 (m, 1H), 3.51 (m, 3H), 4.43 (m, 1H), 
4.82 (dd, J=7.83, 4.81 Hz, 1H), 7.10 (m, 4H), 8.71 (m, 1H), 10.43 (m, 1H)„ 

10 H»J29 (2) : (2S) -1- { [ (2 S, 4 S) -4- 

by/v-»a 

^JI^I29 (3) : (2S) -1- { [ (2S, 4 S) -4-^-2— f 

= hy/v-^^ 

3IJSM2 9 (4) : (2S) -1- { [ (2 S, 4 S) -±-zfns<-2- 
>f ^-1— f/vf ny^>--2-^7i-] ^nyi?y-2-^v 

20 x^hv^'mwim. 
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MMM2 9 (5) : (2S) -1- { [ (2S, 4 S) 

y W- 2 -^/v] t'u y i?y- 2 YVA" 

^£#12 9(6) : (2S) -1- { [ (2S, 4R) -4-^P^> 

^J&0ij2 9 (7) : (2S) -1- { [ (2S, 4 S) -4- (4-^7./ 
\f p y i^- 2 ->f /V] fc'n y 2 

10 h y /V • 4 - ^ fyWOif i^/V* ^ifejfe 

H3&0!l29 (8) : (2S) -1- { [ (2S, 4 R) -4- (2-T*V 

y^. 

15 

^2 9 (9) : (2S) -1- { [4 - (2, 2 ^/V^n fcf/V) 
If n y i?^- 2 — T/V] */VjJ?=/V} bTn V *?y- 2 h y • 4 

- * ^-A^o^tf is* /v* -y^M. 

20 ^Jfc#|2 9 (10) : (2S) -1- { [4- (l, 3— <^/%?**y — 
)V- 5 — f fr* *$-;V) tfoy i?v-2-^/V] tfA-^/V} fc°py^>--2 

«M2 9 (11) : (2S) -1- { [4- (l, 
25 A- 4 A-p* 3vV) tf n y 2 -^/V] fc° o y 2 

b y a • 4 ?vw*:H? jo^/na? viks 
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20 



12 9 (12) :N-{4-^n-2-[((3S, 5S)-5-{[(2 

s) -2- 9 sts Muyyy-i-' Muyw-z-J 

5 

mmm29 (13) :N- {2- [ ( (3S, 5S) -5- { C (2S) - 

10 

Him 2 9 (14) : (2 3) -I" ( < (2S. 4 S) -4- [ (2E) 
15 %tt*2 9 (15) : (2S) -1" { C (2S. 4 S) -4- 

o y yy- 2 h y a • 4 ^/w<y-£y*/»'*yiBS: 



$M2 9 (16) : (2S) -1- { C (2 8, 4 S) -4- 

^ _ x 1 -> r a* y yy» 2 — f a] #a#=/W tr 

y yy- 2 b ? * • 4-* ^^<y-tfy^^*y»« 



i2 9 (17) : (2S) -1- < C (28. 4 S) -4- 

/v*n^y» fny^yy-2-^/v] *a*»*> trpy*y-2-# 
25 /v/j?- h y A' • 4 - ^ ?vw<y£ y yiwic 
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mmm29 as) : ( 2 s> -i- { c (2 s, 4 s) - 4 - 

5 9 (19) : (2S) -1- { [ ( 2S , 4S) -4- (2-** 

3fe*0!3O (1) ~il^|3 0 (3) 



mmmso u) <2s> -i- [ (2S , 3aS , 7a s) -*** fc 

Kn - l T ^ 2 -^M9A^»=-A^ tfp y 2 

15 h y /V . 4 _p( ^/W^if^^^^g 




T L C : R f 0.54 (? dp*/W : y # /— 9:1); 

NMR (DMSO-D 6 ) : 5 1.44 (m, 7H), 1.85 (m, 2H), 2.01 (m, 2H), 2.23 (m, 3H), 
2.28 (s, 3H), 2.48 (m, 1H), 3.56 (m, 3H), 4.47 (dd, J=7.69, 3.66 Hz, 1H), 4.81 (dd, 
J=7.69, 4.76 Hz, 1H), 7.10 (d, J=8.06 Hz, 2H), 7.46 (d, J=8.06 Hz, 2H), 8.09 (m, 1H), 
9.59 (m, 1H) 0 
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mfoWZO (2) : (2S) -1- (t^nKP^o^ [b] tTn 



H»J3 0 (3) : (2S) -1- { [ (2S, 4S) -4- K* 

! -^/va^/v) tfn y 5?y- 2 — iW] fcTu y 

- 2 -#7V**= MJ • 4 — ^ 7-A*omsz>Artt>WM. 

10 ^J£M3 1 (l)~HJfiW3 1 (2) 

«0ll31 (1) : (2S) -1- { C (2S, 4 S) -4- (3 -7^=- 



TLC : R f 0.58 (^oo*W : ^=9 : D ; 

NMR (DMSO-D 6 ) : 5 1.40 (m, 3H), 1.57 (m, 2H), 2.01 (m, 2H), 2.18 (m, 3H), 
20 2.28 (s, 3H), 2.56 (t, J=7.51 Hz, 2H), 2.67 (m, 1H), 2.83 (m, 1H), 3.37 (m, 1H), 3.56 
(t, J=6.68 Hz, 2H), 4.42 (dd, J=9.79, 7.78 Hz, 1H), 4.82 (dd, J=7.87, 4.76 Hz, 1H), 



5 
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7.10 (d, J=824 Hz, 2H), 7.18 (m, 3H), 7.27 (m, 2H), 7.46 (d, J=8.24 Hz, 2H), 8.95 (s, 
2H) 0 



13 1 (2) : (2S) -1- { [ (2S, 4 S) -4-^y^Vf 
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(1) i~5iB<DR 2 {c£oTffi&£;ft/ckJ^ci~8iSm 

(2) i~5«OR 8 tJ:oTflms^Tt>J:VN«*ai % 

(4) *AoWaH-5«*JB^ L < li^-c^^i-ni^otr 

o <d r 1 a* \mmm zmfc u ( c omit £ & ic i ~ 5 <@© r 3 t * 

10 R 2 «, /M3^y, =hu % ^TA OR 10 , NR ll R 12 ( SR'\ 

S0 2 R 13 , COOR 10 , CONR n R 12 , COR 13 , =N-OR 10 , SO 
2 NR 11 R 12 S OCOR 13 , OSO z R 13 , NR I4 CONR n R 12 , NR 14 
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COOR 1( \ OCOOR 10 , OCONR^R 12 , S0 2 OR ll \ OS0 2 0 

20 r 1 °> sor 13 , m&*GLxi>^mmm*tcimm*GLxi>3:^ 
ft* 
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R 13 , COOR 10 , CONR^R 12 , COR 13 , = N-OR 10 > S0 2 NR 
1 1 r 12 > OCOR 13 , OS0 2 R 13 , CONR xl R 12 . CONR^COR 1 
3 , CONR n S0 2 R 18 , NR u CONR n R 12 , NR u COOR'\ O 
COOR 1( \ OCONR n R 12 , S0 2 OR 10 , OS0 2 OR 10 , SOR 13 , 

5 wmmzm t> a v ^mmmt. it ut t> <t v u 

R 10 tt 
(1) 

(2) i!g|£&#LTt>J^Cl'~8#*#L 

(3) BJfeS^UTfciV^^ 

10 (4) S^S^L-CtilV^^Str^U 
R»\ R 1Jl *Jj;t5R 14 H:-tiV?*UftStL-C, 

(1) 

(2) g&gS:^LTt>«i^Cl~8$&gU 

(3) ffifessr^ru-ctiv^**, 

is (4) m^^vx-hx^m^Ms 

(5) COR 13 , £fctt 

(6) S0 2 R 13 £3lfcU 
R 13 & 

(i) tt&ssr^u-ckj^c i~8$mm> 

20 (2) MM&^tVXh^^M, 

(3) WMtfc^LTtiv^iBWItr^U 
k fi 0 * fctt 1 ~ 5 U 
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Nitrogen-Containing Compounds 
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2 



(where all of the symbols will have the same meaning throughout the document) and its salt, a 
method for producing same and a medication which has these as its active ingredient. 

Technical Background 

Dipeptyl peptidase IV (DPP-IV) is a serine protease which produces dipeptide (Xaa-Pro 
or Xaa-Ala) from a peptide chain which has proline or alanine on the second from the N 
terminal. DPP-IV is widely known to be dispersed in the tissues of mammalians, particularly in 
the kidneys, the liver, the epithelium of the intestines, the placenta and the blood. It contributes 
to metabolism of a variety of bioactive peptides. Of these, it has a strong insulin secretion 
capability and attention is being focused on DPP-IV as an enzyme which deactivates in vivo 
substance glucagon-like peptides (GLP-1) which are responsible for carrying out blood sugar 
adjustment after eating. 

The physiological action of GLP-1 includes not only the insulin secretion acceleration 
action from the pancreas but is known for its stomach excretion time prolonging action and its 
food intake inhibition action. Actually, tests are being carried out on treatment of non-insulin 
dependent diabetes (type 2 diabetes) by continued administration of GLP-1 subcutaneously. 
However, GLP-1 is metabolized in several minutes in vivo. Of these, metabolism by DPP-IV is 
especially important. DPP-IV rapidly breaks the GLP-1 and produces inactivated GLP-1. This 
inactivated GLP-1 acts antagonistically relative to the GLP-1 receptors so that the physiological 
action of the GLP-1 may further weaken. As a result, a method which inhibits decomposition of 
GLP-1 by DPP-IV inhibition is thought to be best as an approach for reinforcing the action of the 
GLP-1. This means that the GLP-1 action can be heightened, the insulin secretion accelerated 
and the metabolizing of sugar improved by inhibiting the DPP-IV. As such, it can be expected to 
be useful in treatment of type 2 diabetes. It can also be expected to be used as an anti-obesity 
agent due to its food intake inhibition action. 

DPP-IV is known for its metabolizing of neuropeptideY, its activation of T cells which 
are immunological cells, attachment of cancerous cells to the endothelium and contributes to the 
invasion of the HIV virus to the lymphocytes. As a result, the DPP-IV inhibition is thought to be 
useful in treatment of autoimmune diseases, cancer metastasis, HTV infection and the like. 

Since a high degree of DPP-IV manifests in the dermatofibroblasts of patients with dry or 
chronic articular rheumatism and patients with lichen planus and high DPP-IV activity is found 
in patients with prostatic hypertrophy, the inhibition of DPP-IV can be expected to be also 
effective in treating skin diseases and benign prostatic hypertrophy. 
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Meanwhile, the compound which is represented by the general formula (W) 




The compound which is represented by the general formula (Y) 

fox 

A^sJV CO 



The compound which is represented by the general formula 



(Z) 



« 

Oil 

Disclosure of the Invention 

was able to attain me obS " COmpound mdicaW "> «* general formula (I) 

Tire present invention is a compound or a sal, thereof which is represented by 
[1] general formula (I) 
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(where ring A represents a nitrogen-containing heterocyclic ring which may have a substitution 
group; ring B represents a 5 member heterocyclic ring which may have a substitution group; R 
represents a hydrogen atom or a cyano group); 

a compound or a salt thereof as indicated in the previous item [I] which is represented by 
[2] general formula (IA) 




(where Y is -CR2-, an oxygen atom, a nitrogen atom or a sulfur atom which may be oxidized; 
the ring which is represented by 




may have a substitution group; the other symbols indicate the same as in the previous item [1]); 
the compound or a salt thereof as indicated in the previous item [I] which is represented by 
[3] general formula (IA-1) 




(Wrl) 



(where k number of R are independent of one another, 

(1) it may represent carbon chains C 1 - 8 which may be substituted by 1 ~ 5 units of R 2 , 

(2) it may represent a carbon ring which may be substituted by 1 - 5 units of R 3 , 

(3) it may represent a heterocycle which may be substituted by 1 ~ 5 units of R 3 (the carbon 
atoms in this heterocycle bond with ring A); or 



5 



R^^rLT W f C ° ntlgU0US C3rb0n at0ms or With same c ^on atoms and two 
R form a carbon ring or a heterocycle (this ring may be further substituted by 1 ~ 5 units of R 3 1 

S£ Nk"5S c6 S^ni o^°cn;u S02R ' NR'^ONR'-R 12 , NR 14 COOR 10 , OCOOR", 

R or ahetpr ' ? 20 u- ',° 2 ° R ' S ° R ' * C3rbon ^ which is substituted by 1 ~ 5 units of 
R 3 or a heterocycle which is substituted by l~5unitsofR 3 ^uniisoi 

rrSf/ b xr h ^fo n ' nitr °' Fr*^ 0 ' 0X0 ' 0Rl °' NR n R 12 » SR 10 , S0 2 R 13 ,COOR 10 CONR n R 12 

heterocycles which may have a substitution group, P ™ 

halogen, nitro, cyano, oxo, OR 10 NR 1 ']? 12 <;p 10 cop 13 rrw-mio ™w m ii^i2 n 

NR»CONR»R", HRIOOQR" OCOOR" OCO^'SS" oS'^OR" . 
carbon oham tnay have a substation group or a heterocycle which tnayh™ a suction 



R represents 

(1) a hydrogen atom., 

(2) CI ~ 8 carbon chains which may have a substitution group 

(3) a carbon nng which may have a substitution group, or ' 

(4) a heterocycle which may have a substitution group, 

' 311(111 ^ independent of one another and represent 

(1) a hydrogen atom, 

(2) CI ~ 8 carbon chains which may have a substitution group 

(3) a carbon nng which may have a substitution group 

52 f^eterocycle Which may have a substitution group! 

(5) COR or 

(6) S0 2 R 13 
R 13 represents 

(1) CI ~ 8 carbon chains which may have a substitution group 

(2) a carbon nng which may have a substitution group or 

(3) a heterocycle which may have a substitution group, 

k is 0 or an integer from 1 to 5. 

is a double bond. 
However, when 
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is a single bond, k is an integer from 1 to 5. Other symbols mean the same as they did in 
previous items [1] and [2]). 

the compound or salt thereof which is mentioned in the previous item [1] which is represented by 
[4] general formula (IA-2) 




(where all of the symbols mean the same as they did in the previous items [1] and [2]. 
However, the ring which is represented by 

H 

combines with 2 R 1 and does not form 
H 

The compound or its salt which is mentioned in the previous item [1] which is a group which is 

represented by 

[5] general formula (IA-3) 




OA-3) 



(where all of the symbols mean the same as Claim 2). 

The compound and its salt which is mentioned in which the previous item [1] which is a group 
which is represented by 
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[6] genera] formula (IA-4) 




O 



(where all of the symbols mean the same as they did in Claim 2). 

o^si —e °' CanOTm «. HW infection, skin disetl 

[10] A dipeptidyl peptidase IV inhibitor which combines the compound and its salt which ,'. 
mdtcated m the genera, formula (1), the PPART agonist mentioneSe^om ta m and 
one o two or more types of agent selected ftom me following: a sulfonylurea g^upTlood 
sugar lowenng agent, an msulin sensitive enhancer and an rr-glucocidase inhibit 

m ^ thod , of '^"8 di I«Pti'iyI Peptidase IV which is made by administer™ the 
compound or tts sal, mdtcated in the genera, formula (I) of the effective dose SmLians; 

ssrr or its •* wwch is ty generai ^ » 10 1»— «- 

P3]A medical composition which contains the compound or i, salt which is indicated in item [1 ] 

[14] Relates to a prodrug of the compound which is indicated in item [I] above. 

indicated e ^ ifati ° n ' "» nitrogen^ontaining heterocyde which is indicated by ring A 

H 
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In the Specification, by CI - 8 carbon chains is meant CI - 8 alkyls, C2 - 8 alkenyls, 
C2 ~ 8 alkinyls, CI ~ 8 alkilidenes, C3 ~ 8 alkenylidenes, and C3 ~ 8 alkinilidenes. 

By CI ~ 8 alkyls is meant methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl and 
isomers thereof. 

By C2 ~ 8 alkenyls is meant ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, 
octanol and isomers thereof. 

By C2 - 8 alkenyls is meant ethynyl, propenyl, butynyl, pentynyl, hexynyl, heptynal, 
octynyl and isomers thereof. 

By CI - 8 alkylidenes is meant methylidene, ethylidene, propylidene, butylidene, 
pentylidene, hexylidene, heptilidene, octylidene and isomers thereof. 

By C3 - 8 alkenylidenes is meant propenylidene, butenylidene, pentenylidene, 
hexenylidene, heptenylidene, octenylidene and isomers thereof. 

By C3 ~ 8 alkenylidenes is meant propenylidene, butenylidene, pentenylidene, 
hexenylidene, heptenylidene, octenylidene and isomers thereof. 

In the Specification, by "halogen" is meant fluorine, chlorine, bromine and iodine. 

In the Specification, [C3 ~ 15 monocyclic, bicyclic or tricyclic carbon ring] is included in 
[carbon ring]. 

C3 - 15 monocyclic, bicyclic or tricyclic ring aryls, carbon rings which are partially or 
entirely saturated, spiro bond bicyclic carbon rings and bridged bicyclic carbon rings are 
included in [C3 - 15 monocyclic, bicyclic or tricyclic carbon rings]. Examples of these are as 
follows: cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, 
cyclononane, cyclodecane, cycloundecane, cyclododecane, cyclotriptodecane, cyclotetradecane, 
cyclopentadecane, cyclopentene, cyclohexene, cycloheptene, cyclooctene, cyclopentadiene, 
cyclohexadiene, cyclopentene, cyclohexene, cycloheptene, cyclooctene, cyclopentadiene, 
cyclohexadiene, cycloheptadiene, cyclooctadiene, benzene, pentalene, perhydropentalene, 
azulene, perhydroazulene, indene, perhydroindene, indane, naphthalene, dihydronaphthalene, 
tetrahydronaphthalene, perhydronaphthalene, heptalene, perhydroheptalene, biphenylene, as- 
indasene, s-indasene, acenaphthylene, acenaphthene, fluorene, phenalene, phenanthrene, 
anthracene, spiro [4.4] nonane, spiro [4.5] decane, spiro [5.5] undecane, dicyclo [2.2.1] heptane, 
bicyclo [2.2.1] hepta-2-ene, bicyclo [3. 1.1] heptane, bicyclo [3.1.1] hepta-2-ene, bicyclo [2.2.2] 
octane, bicyclo [2.2.2] octa-2-ene, adamantane, noradamantane, norvonane and the like. 

In the Specification, [monocyclic, bicyclic or tricyclic heterocycles containing 1-5 
hetero atoms selected from 3 ~ 15-member oxygen atoms, nitrogen atoms and sulfur] are 
included in [heterocycles]. 
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Monocyclic, bicyclic or tricyclic heterocyclic aryls which contain 1 ~ 5 hetero atoms 
which are selected from 3 ~ 15-member oxygen atoms, hydrogen atoms and sulfur atoms which 
may be partially or entirely saturated are included in [monocyclic, bicyclic or tricyclic 
heterocycles including 1 - 5-member oxygen atoms, nitrogen atoms and sulfur atoms which are 
selected from 3 ~ 15-member oxygen atoms, nitrogen atoms and sulfur atoms]. 

Examples of the monocyclic, bicyclic or tricyclic heterocyclic aryls which contain 1 ~ 5 hetero 

Sow; ? nwot ,S - t6d /T 'J 5 ? £mber ° Xygen at ° mS ' at0ms sulfi * *°™ ^ 

nJ?* 7 P5 ^ ' T aZ ° le ' tn3ZOle ' tetra20le ' P^ 01 ^ 1^*^ P^ine, pyrimidine, 
pyndadine, azepine diazepme, furane, pyran, oxepine, thiophene, thiopyrane, thiepine oxazole 
isoxazole thiazole , isothiazole, fulazane [phonetic], oxadiazole, oxadto ^ox^JLT^te 
oxadiyepme, tlnadiazole thiadine, thiadiadine, thiazepine, thiadiazepine, indole, Suido" 
, ' isobenzofurane, penzothiophene, isobenzothiophene 

n^ZS ' r° le ' qUm ° lme ' isoc * uinoline > quinolidine, purine, phmaladine, pteridine, 
naphthyhdme qumoxahne, qumazoline, cinnoline [phonetic], benzoxazole, benzothiazole 
benzoimidazole, chromene, benzoxepine, benzoxazepine, benzoxadiazepine, benzothiepine, 
benzodiazepine, benzothiadiazepine, benzoazepine, benzodiazepine, benzofurazane [phonetic] 

xanTh^T ' ^T^^ Car ^° le ' ac ^dine, phenadine, dibenzofurane, 

xanthen^ dibenzotmophene, phenothiadine, phenoxadine, phenoxatine, thianthrene 
pnenantndine, phenanthroline, perimidine and the like. 

Examples of the 3 ~ 15-member monocyclic, bicyclic or tricyclic heterocyclic aryls 

v 5 heter ° f ° mS SdeCted fr ° m ° Xy§en atoms ' ato ™ ^d sulfur atoms 

which are partially or entirely saturated are as follows: azilidine, azetidine, pyrroline 

pyrrolidine, imidazoline, imidazolidine, triazohne, triazolidine, tetrazoline, tetrazolidiie 
E 0l ; e ' P^ 0 ^ dihydropyrridine, tetrahydropyrridine, piperidine, dihydropyradine 
^y^pyradme , pipeline, dihydropyrimidine, tetrahydropyrimidine, perhydropyximidi^ 
d±ydropyrimio^e,tetrahydropyridadme,perh^^^ ne ' 

Zt^ 0 * 2 ?™'?? tV* 03 **™' dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, 
oxylane, oxetane, dihydrofurane, tetrahydrofurane, dihydropyran, tetrahydropyran 
dihydroxepine, tetrahydroxepine, perhydroxepine, thiilane [phonetic], thiethane ' 

^ ' tetrahydrothiophene, dihydrothiozepine, perhydrothiepine, dihydroxazole 
tetrahydrothiepine, perhydrothiepine, dihydroxazole, tetrahydroxazole (oxazolidine) 
dAydraisoxazole tetrahydroisoxazole (isoxazolidine), dihydrothiazole, tetrahydrothlazole 
(^azolidme) dihydroisothiazole, tetrahydroisothiazole (isothiazohdine), dihydroisothiazole 
tetrahydroisothiazole (isothiazohdine), dihydrofurazane [phonetic], tetrahydrofurazane ' 
[phonetic], chhydroxadiazole, tetrahydroxadiazole (oxadiazolidine), dihydroxadine 
tetrahydroxadme, dihydroxadiazine, tetrahydroxadiadine, dihydroxazepine, tetrahydroxazepine 
perhydroxazepme, dihydroxadiazepine, tetrahydroxadiazepine, peAydToxadiazepmT 
S°tv^T ' ?? (thiadiazolidine), dihydrothiadine, tetrahydrothiadine 
dihycirotluadiadme, tetrahydrothiadiadine, dihydrothiazepine, tetrahydrothiazepine 
perhydrothiadiazepme, morpholine, thiomorpholine, oxathiane, indoline, isoindoline, 
dAydrobenzoforane, perhydrobenzofurane, dihydroisobenzofurane, perhydroisobenzofurane 
dihydrobenzothiophene, perhydrobenzothiophene, dihydroisobenzothiophene 
perhydroisothiophene, dihydroindazole, perhydroindazole, dihydroquinoline ' 
tetrahydroqumolme, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline 
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perhydroisoquinoline, dihydrophthaladine, tetrahydrophthaladine, perhydrophthaladine, 
dihydronaphthylidine, tetrahydronaphthylidine, perhydronaphthylidine, dihydroxynoxaline, 
tetrahydroxynoxaline, perhydroxynazoline, dihydroxynnoline [phonetic], tetrahydroxynnoline 
[phonetic], perhydroxynnoline [phonetic], benzoxathiane, dihydrobenzoxadine, 
dihydrobenzothiazine, pyrazinomorpholine, dihydrobenzoxazole, perhydrobenzoxazole, 
dihydrobenzothiazole, perhydrobenzothiazole, dihydrobenzoimidazole, perhydrobenzoimidazole, 
dihydrobenzoazepine, tetrahydrobenzoazepine, dihydrobenzodiazepine, 
tetrahydrobenzodiazepine, benzodioxepine, dihydrobenzoxazepine, tetrahydrobenzoxazepine, 
dihydroacarbazole, tetrahydrocarbazole, perhydrocarbazole, dihydroacrylidine, 
tetrahydroacrylidine, perhydroacrylidine, dihydrobenzofurane, dihydrobenzothiaphene, 
tetrahydrobenzofurane, tetrahydrobenzothiophene, perhydrobenzofurane, 
perhydrodibenzothiophene, dioxolane, dioxane, dithiorane, dithiane, dioxaindane, benzodioxane, 
chromane, benzothiorane, benzodithiane and the like. 

In the Specification, C3 - 10 monocyclic, bicyclic or tricyclic saturated or unsaturated 
carbon rings are indicated as rings which appear when two R 1 which bond with an adjacent 
carbon atom come together and form a ring (ring which condenses with ring A) are indicated. 
Examples of these are as follows: cyclopropane, cyclobutane, cyclopentane, cyclohexane, 
cycloheptane, cyclooctane, cyclononane, cyclodecane, cyclopentene, cyclohexane, cycloheptene, 
cyclooctene, cyclononene, cyclodecene, cyclopentadiene, cyclohexadiene, cycloheptadiene, 
cyclooctadiene, cyclononadiene, cyclodecadiene, benzene, napththalene, indane and the like. 

In the Specification, C3 ~ 15 monocyclic, bicyclic or tricyclic saturated or unsaturated 
carbon rings are expressed as rings which appear when two R l which bond with the same carbon 
atom come together and form a spiro carbon ring (ring C). Examples of these are as follows: 
cyclopropane, cyclobutane, cyclohexane, cycloheptane, cyclooctane, cyclononane, cyclodecane, 
cyclopentene, cyclohexene, cycloheptene, cyclooctene, cyclononene, cyclodecene, 
cyclopentadiene, cyclohexadiene, cycloheptadiene, cyclooctadiene, cyclonoadiene, 
cyclodecadiene, dihydronaphthalene, tetrahydronaphthalene, indene, indane, fluorene and the 
like. 

In the Specification, monocyclic or bicyclic heterocycles which contain 1-5 hetero 
atoms which are selected from 3 ~ 10-member oxygen atoms, nitrogen atoms and sulfur atoms 
which are saturated or partially unsaturated are indicated as rings which appear when two R 1 
which bond with adjacent carbon atoms come together (ring which condenses with ring A). 
Examples of these are as follows: imidazole, thiazole, oxazole, pyrazole, imidazolidine, 
thiazolidine, oxazolidine, pyrrolidine, dihydropyrrole, piperidine, dihydropyridine, 
tetrahydropyridine, tetrahydrofurane, tetrahydropyran, dihydropyran, hydrofurane, 
tetrahydrothiophene, dihydrothiophene, dihydrothiaine, tetrahydrothiaine, benzofurane, 
benzothiophene, indole, indoline, indazole, benzodioxazole, quinoline, isoquinoline, quinolidine, 
quinazoline, naphthylidine, phthaladine, quinoxaline, cinnoline [phonetic], 1,4 -dioxaspiro [4.5] 
decane and the like. 

In the Specification, monocyclic or bicyclic heterocycles which contain 1-5 hetero 
atoms which are selected from 3 ~ 10-member oxygen atoms, nitrogen atoms and sulfur atoms 
which are saturated or partly unsaturated are indicated as rings which are indicated when two R 1 
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dihydroftuane, i»l«^SJSS52 ST 

which «JStt^f ^ WM t h appears in [C1 ~ 8 carton chains 

chains]. su&sutute group] means the same as the aforementioned [CI - 8 caihon 

In the Specification, [substitution group] which anoears in rrt • „.. • .. 
may have a substitution grouol mav b« 1 < J™. >7 ^ [ ~ 8 Caibon chams wWch 
hydroxyl group, ci-iE T™„ rr, f£T? 7 * m selec,ed ftom "» fon °™y a 

b^SSte'S ^ [he , te0CyC ' e] W »• !-*« ring or 
ring] and [het^cy^ S '" , " 10n mCm to same 25 «* aforementionedUbon 

which ^ytveSn.fii'^r^ ** 7™ * ^ *» « h «™ 
chains, a hydroxyl Soon CI S, ~ ^ fe foU °™S: CI - 8 carbon 

C2 - 8 acyl a ~ Sdto ^£5 ST° ^ 8 « (CI - « alkyl) amino, 

"ayhav^ub^^^ 

group] which appears in SST? Y 8 B . meanS same M NhsfituSon 
substitution group). aforementtoned [carbon nng or hetemcycle which may have a 

may b.^S5&5T " to ~**« h « -Wch is indicated by ring A 



H H 
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R 1 may be any group, however, the following are more suitable: C2 - 8 alkyls which may 
have a substitution group, C2 - 8 alkenyls which may have a substitution group, CI - 8 alkinyls 
which may have a substitution group, CI ~ 8 alkylidenes which may have a substitute group, a 
carbon ring which may have a substitution group and heterocycles which may have a substitution 
group. 

R 1 should preferably be CI ~ 8 alkyls which may have a substitution group, a carbon ring 
which may have a substitution group or a heterocycle which may have a substitution group. The 
carbon ring should be C3 - 8 cycloalkane, benzene or adamantane; and the heterocycle should be 
pyridine, fiarane, thiophene, thiazole, benzodiozol. When R 1 is a benzene, the substitution group 
for the benzene may be an alkyl which may be substituted, a hydroxyl group, CI - 8 alkoxy, 
acyl, phenoxy, carboxy, CONR n R 12 , OS0 2 R 13 , NR n S0 2 R 13 , halogen, cyano, a carbon ring 
which may be substituted and a heterocycle which may be substituted. 

In particular, when R 1 is a benzene, the benzene may have a hydroxyl group as a 
substitution group and may have any of the following: CI ~ 8 alkyl, CI - 8 alkoxy, cyano, 
phenoxy. 

Two R 1 which are substitution groups of ring A may come together and form a spiro ring 
C and they may form a condensation ring D. 

When ring A is 




k may be an integer from 1 to 3 and should preferably be an integer from 1 to 2. 
When A is 




k may be 0 or an integer from 1 to 3 and should preferably be an integer from 1 to 2. 
Y should be either a -CH 2 - group or a sulfur atom. 

R should be either a hydrogen atom or cyano, however, when Y is a -CH 2 - group, R 
should be cyano. 

A suitable compound among the compounds indicated by general formula (I) may be any 
of the following: 
general formula (I-a) 
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(where all of the symbols mean the same as they did before) 
general formula (I-b) ; ' 




CH>) 



(where all of the symbols mean the same as they did before) 
general formula (I-d) «wure;, 




(l-d) 



gis^raT from 1 to 4 311(1 1116 other symbo,s — * e 



same as they did before). 




(where all of die symbols mean the same as they did before) 
general formula (I-f) ociore;, 



(where all of the symbols mean the same as they did before). 
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general formula (I-g) 




(where all of the symbols mean the same as they did before), 
general formula (I-h) 




two 



(where all of the symbols mean the same as they did before), 
general formula (I-j) 




(1-5) 



(where all of the symbols mean the same as they did before), 
general formula (I-k) 




(WO 

(where all of the symbols mean the same as they did before), 
general formula (I-m) 



(I-m) 
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(where all of the symbols mean the same as they did before), 
general formula (I-n) 




I Y 



(Hi) 



(where all of the symbols mean the same as they did before), 
general formula (I-p) 




(where n is 0 or an integer from 1 to 5; and the other symbols mean the same as they did before). 
mninftl ? C0 , m P 0Unds 316 kdicated m Pra ctical Embodiments as well as the 

™ZZZ^v. m * Table 1 10 1 0 below 316 aI1 suitable - 111 the f « «. 
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included in the present invention. P0UndS ° f ^ Wlth ratl0 > r ^emic mixtures are all 



In the present invention, the symbol 



JSl* 8 "* ^ ^ *• B. surface, un,ess otherwise 

The symbol 

\ 

rafo ° f ™ * ^ ta < whh th. iron, side of the paper 

The symbol 



in particular which indicates a double bond indicates a mixture of F hnrti^c an H 7 u, c 
any isomers with double bonds. mixture ot £ bodies and Z bodies from 
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[Salts] 



The compound in the present invention which is indicated in general formula (I) is transformed 
to salt by using a publicly known method. In the Specification, alkali metal salts, alkali earth 
metal salts, amine salts, acid adduct salts and the like and quaternary ammonium salts which 
correspond to these when they contain the amino acid residue which is indicated in general 
formula (I) are included as salts. 

Salts are suitable because they are not toxic and are water soluble. Suitable examples of 
salts are as follows: alkali metal (potassium, sodium and the like) salts, alkali earth metal 
(calcium, magnesium and the like) salts, ammonium salts, organic amines which are 
pharmacologically allowed (tetramethyl ammonium, triethyl amines, methyl amines, dimethyl 
amines, cyclopentyl amines, benzyl amines, phenetyl amines, piperidine, monethanol amines, 
diethanol amines, tris (hydroxy methyl) aminomethane, lysine, arginine, N-methyl-D-glucamine 
and the like) and other salts particularly alkali metal salts. 

Acid adducts are suitable because they are not toxic and are water soluble. Suitable 
examples of acid adducts are as follows: inorganic acids such as hydrochloric acid, hydrobromic 
acid, sulfate, phosphate and nitrate or acetate, trifluoroacetate, lactate, tartrate, oxalate, fumarate, 
maleate, citrate, benzoate, methane sulfonate, ethane sulfonate, benzene sulfonate, toluene 
sulfonate, isothionate, glucuronate, gluconate and other organic salts. 

The compound in the present invention and the salt thereof which is indicated in general 
formula (I) may be transformed to a solvate using a publicly known method. 

Solvates are suitable because they are not toxic and are water soluble. Hydrates, 
ethanolates and others are suitable and hydrates are especially suitable. 

[Method of Producing the Compound in the Present Invention] 

[1] A compound which is indicated by the general formula which can be produced by 
carrying out a deprotection reaction whereby the protective group of a nitrogen atom is 
deprotected from the compound represented by the general formula (II) 




(where X is a protective group for the nitrogen atoms and the other symbols mean the same as 
they did before). 

All of the following may be used as the protective group for the nitrogen atoms: a 
benzyloxycarbonyl group, a t-butoxy carbonyl group, a trifluoroacetyl group and a 9-fluorenyl 
methoxy carbonyl group. 
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1) deprotective reaction under alkali conditions, 

2) deprotective reaction under oxidation conditions, 

3) deprotective reaction under hydrolysis conditions. 

40^L d ?rr iVe ^ C ° nditi0nS ^ be carried out * a temperature of 0 ~ 

2) ,^? >r0,eC ' ive "f 0 " 0 " mdCT "^tion conditions may be carried out al a temperatare of 0 

Although this can be readily understood by a person skilled in the art the desired 
compoundmthepresent invention can be easily prod^ 

[2] A compound indicated by the general formula (I) which is produced bv carrvine out . 
anudanon reaction on a compound indicated by the general formX(S) ^ 8 
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R 

(where all of the symbols mean the same as they did before). 

The amidation reaction is publicly known and may be any or the following. 

(1) method using an acid halide, 

(2) method using a mixed acid anhydride, 

(3) method using a condensation agent and the like. 

A specific explanation of these methods is as follows. 

(1) The method which uses an acid halide may be carried out by reacting with the amine at a 
temperature of 0 - 40°C using carboxylic acid in an organic solvent (chloroform, 
dichloromethane, diethyl ether, tetrahydrofurane and the like) or in an inorganic solvent, reacting 
with an acid halidation agent (oxalyl chloride, thionyl chloride and the like) at a temperature of 
-20°C to reduction temperature and reacting the acid halide obtained in the presence of a base 
(pyridine, triethyl amine, dimethyl amine, dimethyl aminopyridine, diisopropyl ethyl amine and 
the like) in an amine and an organic solvent (chloroform, dichloromethane, diethyl ether, 
tetrahydrofurane and the like). The reaction may also be carried out on the acid halide obtained 
with the amine using an organic solvent (dioxane, tetrahydrofurane and the like) using an alkali 
aqueous solution (deuterium or a sodium hydroxide aqueous solution and the like) at a reaction 
temperature of 0 - 40°C. 

(2) The method which uses a mixed acid anhydride is carried out by reacting the carboxylic acid 
with an organic solvent (chloroform, dichloromethane, diethyl ether, tetrahydrofurane and the 
like) or in the presence of a base (pyridine, triethyl amine, dimethyl aniline, dimethyl 
aminopyridine, diisopropyl ethyl amine and the like), with the acid halide (pivaroyl chloride, 
tosyl chloride, mesyl chloride and the like) or with an acid derivative (chloroethyl formate, chlor 
isobutyl formate and the like) and reacting this with an amine at 0 - 40°C and reacting in the 
mixed acid anhydride obtained (chloroform, dichloro methane, diethyl ether, tetrahydrofurane 
and the like) with an amine at 0 ~ 40°C . 

(3) The method which uses a condensation agent is carried out by reacting the carboxylic acid 
and the amine in an organic solvent (chloroform, di chloroform, dimethyl formamide, diethyl 
ether, tetrahydrofurane and the like) or in a non-solvent either in the presence or not in the 
presence of abase (pyridine, triethyl amine, dimethyl aniline, dimethyl alminopyridine and the 
like), using a condensation agent (1,3 — dicyclohexyl carbodiimide (DCC), l-ethyl-3-[3- 
(dimethyl amine) propyl] carbodiimide (EDC), l,r-carbonyl diimidazole (GDI), 2-chloro-l- 
methyl pyridinium iodine (1 -propane phosphonic acid cyclic anhydride, PPA) and the like) or by 
using 1 -hydroxy benzutriazole (HOBt) at 0 ~ 40°C. 
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«h ii ^ ti ° nS 0) ' (2) 311(1 (3) shouId be cairied out in m inert gas (argon nitrogen and 
the like) atmosphere under anhydrous conditions, 2 

The compound indicated by the general formula (II) can be produced by carrying out the 
above-mentioned amidation reaction on the compound indicated by the generaTfoSa (^ a^d 
the compound md,cated by the general formula (V) as follows- 1 ' 




CO 



oy usmg the method indicated in the following reaction process formulas. 

as R 5 - r* r^r^ r ^r Pr ° CeS f. f T UlaS ' R53 ' R * ^ *f respectively mean the same 
these- R* ' P> P* »p« Llf 6CtlVely mean same 35 R (however, at least one of 
T , L v • • -represents a hydrogen atom), R indicates CI ~ 8 alkvls 

which may have a substitution group from R ; Boc indicates a t-butoxy carbonyl groupie 

S^SS^S- 1 ^ f at ' bUtyI m Tf atriwlS^fonyl 
group, and NaHMDS mdicates hexamethyl disilazane sodium. 

Further, in reaction process formula (2), when there is another R 1 group kl indicates 0 or 
an integer from 1 to 4; when there is no other R' m ith^oi£SS^S^l 
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Reaction Process Formula (1) 
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Reaction Process Formula (2) 



OH 



Boc COOQ 

W 2 !<S»h,Na 



Boc 




(XVI) 
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COOH 

oxidation 



Boc 




(XIV) 



OOQ 



e>1 



Bo/ COOQ 



(XV) 



When Q is a methyl 
group or an cinyl 



group 



ethyl/ 




hydrolysis 



(V-2) 



reduction 
reaction 



WhonQIsa 
b&m& group 
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reaction 



Bo/ COOH 



Boc' . COOH 
uNaH 
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reduction 
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r / o«) 

Bo/ COOH 
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Reaction Process Formula (3) 
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Reaction Process Formula (4) 




i 
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The starting substance and the reagent which are indicated in the aforementioned reaction 
process formulas (1) to (5) are either publicly known or they can be produced using a publicly 
known method. 



For example, the compound indicated in the general formula (XXVI) can be produced by 
using the method indicated in Tetrahedron Letters, 1998, 39, 5887-5890 or in Journal of 
Organic Chemistry, 1995, 60, 2925-2930. 

These can also be produced by using the method which is indicated in the following 
Practical Embodiment of the Invention or by using the same type of method, as indicated by the 
aforementioned reaction process formulas (1) through (5). 

For example, in the general formula (I), the compound which is indicated by the general formula 
(V-10) 

COOH 

in which 



H 

is an intermediate of 




can be produced by the same method indicated in the aforementioned reaction process formula 
(3). 

In the general formula (I), the compound which is indicated by the general formula (V-l 1) 
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(V-ll) 



in which 




is an intermediate of 




Hi 



n be produced by using the same method indicated in the reaction process formula (1) or (3) 

U 3 foZl^ ^T bStitU J ed f ° r ** C ° mp0Und kdicated 111 *■ aforementioned 
neral formula (VI) or (XVHI), that is, the compound indicated hv th» omm i fx ,„ nn ^ . 



• — ^ ou^ouiuicu lor me compound indicated m the aforementirmeH 

innd I fbnmda (VI) or (XVHI), to is, 4c compound indicated by the gJ5 fo3"or 

NH 2 



Boc 



™tiJ? ™ mpound m Pf esent invention may be produced by carrying out a deprotective 
reaction for the ammo group, the hydroxyl group, mercapto group and / or carboxyl Joup 
protective group usmg if need be the compound produced by the method indicated above 

The protective group for the carboxyl group may be a methyl group, an ethyl group an 
aUyl group, a t-butyl group, a trichloroethyl group, a benzyl (Bn) group, apCcyl grS^and 



The protective group for the hydroxyl group may be a methyl group, a triethyl group a 

SIT 2 m tS y ^ 0M) ^ up ^; ethoxy ethyl (EE > a ^ e ^y Aw 

group, a 2-tetra hydropyranyl (THP) group, a trimethyl sillyl (TMS) group, a triethyl sillyl (TES) 
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group, a t-butyl dimethyl sillyl (TBDMS) group, a t-butyl diphenyl sillyl (TBDPS) group, an 
acetyl (Ac) group, a pivaroyl group, a benzoyl group, a benzyl (Bn) group, a p-methoxy benzyl 
group, an allyl oxycarbonyl (Alloc) group, a 2,2,2-trichloromethoxy carbonyl (Troc) group and 
the like. 

The protective group for the amino group may be a benzyl oxycarbonyl group, an allyl 
oxycarbonyl (Alloc) group, a 1 -methyl- l-(4-biphenyl) ethoxy carbonyl (Bpoc) group, a 
trifluoroacetyl group, a 9-fluorenyl methoxy carbonyl group, a benzyl (Bn) group, a p-methoxy 
benzyl group, a benzyl oxymethyl (BOM) group, a 2-(trimethyl sillyl) ethoxy methyl (SEM) 
group and the like. 

The protective group for the mercapto group may be a benzyl group, a methoxy benzyl 
group, a methoxy methyl (MOM) group, a 2-tetrahydropyranyl (THP) group, a diphenyl methyl 
group, an acetyl (Ac) group and the like. 

There are no particular restrictions on the protective group for the carboxyl group, 
hydroxyl group, amino group or the mercapto group as long as they can be easily and readily 
selected as are the above. For example, the protective groups mentioned in T.W.Greene, 
Protective Groups in Organic Synthesis, Wiley, New York, 1999 may be used. 

The deprotective reaction for the protective group for the carboxyl group, hydroxyl group, amino 
group or thiol group is well known and may be any of the following. 

( 1 ) alkali hydrolysis, 

(2) deprotective reaction under oxidation conditions, 

(3) deprotective reaction by hydrolysis, 

(4) deprotective reaction for sillyl group, 

(5) deprotective reaction using metal, 

(6) deprotective reaction using metal complex; 
and the like. 

A specific explanation of these methods is as follows. 

(1) The deprotective reaction using alkali hydrolysis is carried out at a temperature of 0 - 40°C 
in an organic solvent (methanol, tetrahydrofiirane, dioxane and the like) using hydroxides of a 
alkali metals (sodium hydroxide, potassium hydroxide, lithium hydroxide and the like), 
hydroxides of alkali earth metals (barium hydroxide, calcium hydroxide and the like) or 
carbonates (sodium carbonate, potassium carbonate and the like) or aqueous solutions of these or 
mixtures of these 

(2) The deprotective reaction under oxidation conditions is carried out at a temperature of 0 ~ 
100°C in an organic solvent (dichloromethane, chloroform, dioxane, ethyl acetate, anisole and 
the like), in an organic acid (acetate, trifluoroacetate, methane sulfonate, p-tosylate and the like) 
or inorganic acids (hydrochloric acid, sulfuric acid) or mixtures of these (hydrogen bromide / 
hydrochloric acid and the like). 



39 



(3) The deprotective reaction using hydrolysis may be carried out at a temperature of 0 ~ 200°C 
in a solvent (an ether group (tetrahydrofurane, dioxane, dimethoxy ethane, diethyl ether and the 
like) an alcohol group (methanol, ethanol and the like), a benzene group (benzene, toluene and 

a C 6 ,? ^ t0ne gronp (acetone ' meth y 1 eth y J ket0 «es and the like), a nitrile group (acetonitrile 
and the like), an amide group (dimethyl formamide and the like), water, ethyl acetate, acetate or 
a mixed solvent of two or more of these and the like), in the presence of a catalyst (palladium- 
carbon, palladium black, palladium hydroxide, platinum oxide, Raney-nickel and the like) in a 
hydrogen atmosphere at ordinary pressure or under pressurization or in the presence of 
ammonium formate. 

(4) The deprotective reaction for a sillyl group is carried out at a temperature of 0 ~ 40°C in an 
organic solvent which is capable of mixing with water (tetrahydrofurane, acetonitrile and the 
like) using tetra butyl ammonium fluoride. 

(5) The deprotective reaction using a metal is carried out at a temperature of 0 ~ 40°C in an acid 
solvent (acetate, a mixture of a buffer solution with pH of 4.2 ~ 7.2 or a solution thereof and 
tetrahydrofurane and other organic solvents), in the presence of zinc powder and applying 
ultrasound if necessary. 

(6) The deprotective reaction using a metal complex is carried out at a temperature of 0 ~ 40°C 
m an organic solvent (dichloromethane, dimethyl formamide, tetrahydrofurane, ethyl acetate 
acetonitrile, dioxane, ethanol and the like), in water or in a mixed solvent of these in the 
presence of a trap reagent (tributyl tin hydroxide, triethyl silane, dime done, morpholine, diethyl 
amine, pyrrolidine and the like), an organic acid (acetate, formate, 2-ethyl hexanate and the like) 
and / or an organic acid (2-ethyl sodium hexanate, 2-ethyl potassium hexanate and the like) 
either m die presence or not in the presence of a phosphine group reagent (triphenyl phosphine 
and die like), using a metal complex (tetra-cis-triphenyl phosphine palladium (0), dichloride bis 
(tapheny phosphine) palladium (II), palladium acetate (II), chloride tris (triphenyl phosphine) 
rhodium (I) and the like). ' 

In addition to these, the deprotective reaction may be carried out using the method 
mentioned m T.W. Greene, Protective Groups in Organic Synthesis, Wiley, New York, 

This could easily be understood by a person skilled in the art and the desired compound 
in the present invention can be easily produced by properly using these deprotective reactions. 

All of the reactions in each of the reaction processes can be carried out using a publicly 
known method. In addition, the other starting substances and reagents in the present invention 
are themselves either publicly known or can be produced by using a publicly known method 
For example, the compound indicated in the general formula (TV) is publicly known and the 
compound which is indicated in the general formula (HI) can be produced from a publicly known 
compound using a publicly known method. 
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In each of the reactions in the Specifications, the reaction product can be refined by using 
the usual refining method such as distillation at ordinary pressure or at reduced pressure, high- 
speed chromatography using silica gel or magnesium silicate, thin-layer chromatography or 
column chromatography or cleaning or recrystallization. Refining may be carried out for each 
reaction and may be carried out at the end of several reactions. 

[Toxicity] 

The toxicity of the compound in the present invention which is indicated by general 
formula (I) is extremely low and its safety for use as a medication has been sufficiently 
confirmed. 

Industrial Use 
[Application as Drug] 

The compound or salt thereof indicated in the general formula (I) inhibits DPP-IV so that 
it is useful as a preventive and / or therapeutic agent for type 2 diabetes, obesity, autoimmune 
diseases, cancer metastasis, HIV infection, skin diseases and for benign prostatal hypertrophy. 

The compound or salts thereof which is indicated in the general formula (I) 

1) may complement and / or reinforce the preventive and / or therapeutic effect of the 

compound 

2) may improve kinetics and absorption of the compound and reduce the dose, 
and / or 

3) it can be used by coadministering with another drug to reduce side-effects of that 
compound. 

The other drug which is coadministered with the compound indicated in the general 
formula (I) may be administered in the form of compounded agent which compounds both 
constituents in a single preparation or they may be administered as separate preparations. When 
these are administered as separate preparations, simultaneous administration as well as 
administration at different times are included. The method of administering these may be the 
same or different regardless of whether the compound indicated in the general formula (I) is 
administered first and the other drug second; or whether the other drug is administered first and 
the compound indicated in the general formula (I) last. 

There are no particular restrictions on the diseases for which the aforementioned 
preparations are used for preventive and / or therapeutic effect as long as it is a disease for which 
the preventive and / or therapeutic effect of the compound indicated in the general formula (I) is 
either complemented or reinforced. 

The other drug which is used to complement and / or reinforce the action of the 
compound indicated in the general formula (I) and to reinforce the effect of the therapeutic effect 
for complications of diabetes may be coadministered with a sulfonyl urea group hypoglycemic 
agent, a biguanide group preparation, an a-glucosidase inhibitor, a fast-acting insulin secretion 
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like. 



promoter, an insulin sensitivity enhancer, an insulin preparation, a PPAR agonist, a B 3 adrenalin 
receptor agent, an aldose reductase inhibitor and the like. 

The sulfonyl urea agent may be acetohexamide, glibenclamide, gliclazide 
ghclopyramide, chloropyropamide, tolazamide, tolbutamide, glimepiride and the 'like. 

The guanide group preparation may be buformin chlorate, metformin chloride and the 

The or-glucosidase inhibitor may be acarbose, voglibose and the like. 

The fast-acting insulin secretion accelerator may be nateglinide, lepaglinide and the like. 

The insulin sensitivity enhancer may be OHO-5816, YM-440, JTT-501, NN-2344 and the 

lliv€» 

The PPAR agonist may be pioglitazone, tolglitazone, losiglitazone and the like. 

The pi adrenaline receptor agent may be AJ677, L750355, CP331648 and the like. 

The ardose reductase inhibitor may be epalrestat, fidalrestat, zenalrestat and the like. 

The compound and the salt thereof indicated in the genera formula (I) functions to 
complement and / or reinforce the anti-hyperlipidemic action and any of the following may be 
coadministered: an MTP (Microsomal Triglyceride Transfer Protein) inhibitor, a HMG-CoA 
reductase .inhibitor, a squalene synthetase inhibitor, a fibrate group preparation (fibrinate 
derivative), an ACAT (acyl CoA: cholesterol O-acyl transferase) inhibitor, a 5-lipoxygenase 
inhibitor, a cholesterol absorption inhibitor, a bile acid absorption inhibitor, an ileal Na + / bile 
acid co-transporter: BAT), an LDL receptor activator / manifestation enhancer, a lipase 
inhibitor, a provocol preparation, a nicotinic acid preparation and other anti- 
hypercholesterolemia agents. 

, M n^\ ¥ TP inhibitor ma y be BMS-201038, BMS-212122, BMS-200150, GW-328713 R- 
1U3757 and the like. ' 

The HMG-CoA reductase inhibitor may be any of the following: atorvastatin 
fluvastatin, lovastatm, pitavastatin, paravastatin, sinvastatin and the like. 

The ACAT inhibitor may be any of the following: F-125 11 F-1394 CI-1011 
melinamide and the like. ~ ' 

The squalene synthetase inhibitor may be TAK-475 and the like. 

u, c ^ fi , brate WeP 31 ^ ma V be any of the following: genfibrodyl, chlofibrate 
chlorfibrate aluminum, clinofibrate, simfibrate, bezafibrate, phenofibrate and the like. 
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The ACT inhibitor may be any of the following: CHOI 1, FCE27677, RP73163 and the 

like. 



The bile acid absorption inhibitor may be colestyramine, coleseveram and the like. 

The LDL receptor activator / manifestation enhancer may be MD-700, LY295427 and the 

like. 

The lipase inhibitor may be oristat and the like. 

There are no particular restrictions on the dose ratio of the compound indicated in the 
general formula (I) and the other drug. Two or more of another drug may be combined at will. 

Based on the aforementioned mechanism, the other drug which is used to complement 
and / or reinforce the preventive and / or therapeutic effect of the compound indicated in general 
formula (I) may be a drug currently known or a drug which will be developed in the future. 

When using the compound in the present invention which is indicated in general formula 
(I) or when administering the compound which is indicated in general formula (I) with another 
drug to attain the objectives indicated above, these are usually administered generally, locally, 
orally or non-orally. 

The dose administered differs depending on the age, weight, symptoms, therapeutic effect 
method of administration, treatment time and the like, however, the normal dose is administered 
from once a day to several times a day orally within the range of 1 ng to 100 mg per healthy 
adult, per time or it may be administered from once a day to several times a day non-orally 
within the range of 0.1 ng to 10 mg per healthy adult, per time. Or it may be administered 
continuously intravenously from one hour per day to 24 hours. 

Needless to say, the dose fluctuates depending on a variety of conditions, as indicated 
previously so that sometimes a smaller dose than the usual is sufficient and sometimes a dose 
which exceeds the range must be administered. 

When using the compound in the present invention which is indicated in general formula 
(I) or when coadministering the compound indicated in general formula (I) with another drug to 
attain the objectives indicated above, these are usually generally or locally, orally or non-orally, 
however, the route which is most effective during treatment should be selected. 

The dose administered differs depending on the age, weight, symptoms, therapeutic effect 
method of administration, treatment time and the like, however, the normal dose is administered 
from once a day to several times a day orally within the range of 1 ng to 1 00 mg per healthy 
adult, per time or it may be administered from once a day to several times a day non-orally 
within the range of 0.1 ng to 10 mg per healthy adult, per time. Or it may be administered 
continuously intravenously from one hour per day to 24 hours. 
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Needless to say, the dose fluctuates depending on a variety of conditions, as indicated 
previously so that sometimes a smaller dose than the usual is sufficient and sometimes a dose 
which exceeds the range must be administered. 

When using the compound in the present invention which is indicated in general formula 
(1) or when coadministering the compound indicated in general formula (I) with another drug to 
attain the objectives indicated above, a solid formulation to be taken internally for oral use a 
liquid formulation for internal use, an injectable formulation to be taken non-orally a 
formulation for external use, a suppository and the like are used. 

Tablets, pills, capsules, powders, granules and the like are included in the solid 
formulation to be taken internally orally. The capsule formulation may be a hard capsule or a 
son capsule. 

One or more active substances may be used as is in these solid formulations for internal 
use or they may be mixed with an excipient (lactose, mannitol, glucose, microcrystalline 
cellulose, starch and the like), a binder (hydroxy propyl cellulose, polyvinyl pyrrolidone, meta 
silicate magnesium aluminate and the like), a disintegrator (fibrin calcium glycolate and the 
like), a lubricant (magnesium stearate and the like), a stabilizer, a dissolution adjuvant (glutamic 
acid, aspartic acid and the like) and the like, by producing using the regular method. Should the 
need arise, it may be coated using a coating agent (saccharose, gelatin, hydroxy propyl cellulose 
hydroxy propyl methyl cellulose phthalate and the like) and it may be covered with two or more' 
layers of these. 

The liquid formulation for internal use when administered orally includes a solution, a 
suspension, an emulsion, a syrup, an elixir and the like. In the liquid formulation, one or more 
active substances may be dissolved, suspended or emulsified in a diluent which is commonly 
used (purified water, ethanol or a mixture of these and the like). The liquid formulation may 
contain a moistening agent, a slurrying agent, an emulsifier, a sweetener, a flavoring agent an 
aromatic agent, a preservative, a buffering agent and the like. ' 

The injectable formulation used for oral administration may be a solid injectable 
formulation which is dissolved or suspended in a solution, a suspension, an emulsion and a 
solution for use when needed. The injectable formulation may be used by dissolving, suspending 
or emulsifying one or more of the above active substances in a solvent. The solvent used may be 
distilled water for injectable use, physiological brine, vegetable oil, propylene glycol 
polyethylene glycol and alcohols such as ethanol and combinations of these. The injectable 
formulation may contain a stabilizer, a dissolution adjuvant (glutamic acid, aspartic acid 
polysorbate 80 (registered trademark) and the like), a slurrying agent, an emulsifier, an analgesic 
a buffering agent, a preservative and the like. These are produced in the final process by using a ' 
sterilization or asepticizing method. A sterilized sohdifying agent such as a freeze-dried product 
may be manufactured and used by sterilizing or dissolving in sterilized injection distilled water 
before using. 
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The external use formulation for non-oral administration may be an unguent, a gel, a 
cream, a compress, a plaster, liniment, a nebula, an inhalant, a spray, an aerosol, eye drops and 
nose drops. One or more of the aforementioned active substances may be contained and 
produced by using a publicly known method or the usual method. 

The unguent formulation may be produced by preparing using a publicly known method 
or the usual method. For example, one or more of the aforementioned active substances may be 
triturated in a base or prepared by melting. The unguent base selected should be a publicly 
known or the regular base. For example, one or two or more of the following should be selected: 
higher fatty acids or higher fatty acid esters (adipic acid, myristic acid, palmitic acid, stearic acid, 
oleic acid, adipic acid esters, myristic acid, esters, palmitic acid esters, stearic acid esters, oleic 
acid esters and the like), waxes (beeswax, spermaceti, ceresin and the like), surface activators 
(polyoxyethylene alkyl ether phosphoric acid esters and the like), higher alcohols (cetanol, 
stearyl alcohols, cetostearyl alcohol and the like), silicon oils (dimethyl polysiloxane and the 
like), hydrocarbons (hydrophilic vaseline, white vaseline, refined lanolin, liquid paraffin and the 
like), glycols (ethylene glycol, diethylene glycol, propylene glycol, polyethylene glycol, 
macrogol and the like), vegetable oils (castor oil, olive oil, sesame oil, oil of turpentine and the 
like), animal oils (mink oil, egg yolk oil, squarane, squarene and the like), water, absorption 
accelerator and anti-lacquer poisoning agents. These may include humidity preserving agents, 
preservatives, stabilizers, anti-oxidants, flavoring agents and the like. 

The gel formulation may be produced using a publicly known method or by the usual 
method. For example, it may be produced by melting one or more of the aforementioned active 
substances in a base. The gel selected may be a publicly known get or a gel which is usually 
used. For example, it may be one of the following or two or more the following mixed together: 
lower alcohols (ethanol, isopropyl alcohol and the like), a gel (carboxy methyl cellulose, hydroxy 
ethyl cellulose, hydroxy propyl cellulose, ethyl cellulose and the like), a neutralizer (triethanol 
amine, diisopropyl amine and the like), a surface activator (monostearic acid polyethylene glycol 
and the like), a gum, water, an absorption accelerator, anti-lacquer poisoning agent. A 
preservative, anti-oxidant, flavoring agent and the like may be used. 

The cream formulation may be produced by using a publicly known method or by using 
the regular method. For example, it may be produced by melting or emulsifying one or more of 
the aforementioned active substances in a base. For example, one of the following may be used 
singly or two or more of the following may be mixed together: higher fatty acid esters, lower 
alcohols, hydrocarbons, polyhydric alcohols (propylene glycol, 1,3-butylene glycol and the like), 
higher alcohols (2-hexyl decanol, cetanol and the like), emulsifiers (polyoxy ethylene alkyl 
ethers, fatty acid esters and the like), water, absorption accelerators and anti-lacquer poisoning 
agents. 

The compress formulation may be produced by using a publicly known method or by 
preparing it using the usual method. For example, it may be produced by melting one or more 
the aforementioned active substances in a base, making a composite and spreading it on to a 
carrier. The base for the compress may be selected from a publicly known base or the usual 
base. For example, one of the following may be used alone or two or more of the following may 
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be mixed together: a thickener (polyacrylic acid, polyvinyl pyrrolidone, gum arabic, starch, 
gelatin, methyl cellulose and the like), a wetting agent (urea, glycerol, propylene glycol and the 
like), a bulking agent (kaolin, zinc oxide, talc, calcium magnesium and the like), water, a 
dissolution adjuvant, a tackifier and an anti-lacquer poisoning agent. A preservative, anti- 
oxidant, flavoring agent and the like may be used. 

The plaster formulation may be produced by using a publicly known method or by using 
the regular method. For example, it may be produced by melting one or more of the 
aforementioned active substances in a base and spreading it onto carrier. The base used for the 
plaster formulation selected may be a publicly known plaster or the usual one. For example, one 
of the following may be used alone or two or more of the following may be combined: a high- 
molecular base, fats and oils, higher fatty acids, a tackifier and an anti-lacquering poisoning 
agent. 

The liniment formulation may be produce by using a publicly known method or by using 
the regular method. For example, it may be produced by dissolving, suspending or emulsifying 
one or more of the aforementioned active substances in one of the following solely or by 
combining two or more of the following: alcohol (ethanol, polyethylene glycol and the like), 
higher fatty acids, glycerol, soap, an emulsifier, a slurrying agent and the like. It may include a 
preservative, an anti-oxidant, flavoring agent and the like. 

The nebula formulation, inhalant formulation, spray formulation and the nasal-drops 
formulation may contain a stabilizer— with the exception of diluents generally used— such as 
hydrogensulfite and a buffering agent which can provide isotonicity such as sodium chloride, 
sodium citrate or an isotonic agent such as citric acid. The method which is used to produce the 
spray formulation is mentioned in U.S. Patent No. 2,868,691 and in U.S. Patent No. 3,095,355. 

The nasal drops formulation is usually administered as a solution or a powder which 
generally contains the drug and is sprayed quantitatively in the nasal cavity using a special nasal 
drops device or an atomizer. 

The eye-drops formulation which is administered non-orally may include eye drops, 
suspension type eye drops solution, emulsion type eye drops, eye drops which dissolve when 
they are used and an eye ointment. 

This eye drops formulation is produced based on a publicly known method. For example, 
it may be used by dissolving, suspending or emulsifying one or more of the aforementioned 
active substances in a solvent. The solvent for the eye drops formulation may be sterilized 
purified water, physiological brine, other water soluble formulations or non-aqueous injection 
formulations (for example, vegetable oil and the like) and the like and combinations of these. 
The eye drops formulation selected may contain if necessary an isotonic agent (sodium chloride 
concentrated glycerol and the like), a buffering agent (sodium phosphate, sodium acetate and the 
like), a surface activator (polysorbate 80 (commercial name), stearic acid polyoxyl 40, polyoxy 
ethylene cured castor oil and the like), a stabilizer (sodium citrate, sodium edetate and the like) a 
preservative (benzalconium chloride, parabene and the like) and the like. These are either 
sterilized m the final process or they are prepared using a sterilization method. A sterilized solid 
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formulation is used by producing a freeze-dried product and dissolving it in a sterilized or sterile 
sterilized purified water or other solvent before using. 

The inhalant formulation which is used for non-oral administration contains an aerosol, 
inhalant powder formulation or inhalant solution and the inhalant liquid formulation may be used 
by dissolving or suspending in water or another suitable medium. 

These inhalant formulations are produced according to a publicly known method. 

For example, the inhalant liquid formulation is prepared by selecting an appropriate 
preservative (benzalconium chloride, parabene and the like), a coloring agent and a buffering 
agent (sodium phosphate, sodium acetate and the like), an isotoner agent (sodium chloride, 
concentrated glycerol and the like), a thickener (carboxy vinyl polymer and the like), an 
absorption promotion agent and the like if necessary. 

When the inhalant liquid formulation is used, the usual spray device (atomizer, nebulizer) 
is used and the usual inhalant device for powdered drug use is used to take the powdered 
formulation for inhalation. 

The other compositions used for non-oral administration of the drug may contain one or 
more of the aforementioned active substances and a suppository may be used for rectal 
administration and a pessary may be used for vaginal administration which are prepared using 
the regular method. 

Best Mode for Working the Invention 

Next, we shall provide a detailed explanation of the present invention based on Practical 
Embodiments and Reference Embodiments of it. However, it should by no means be construed 
that the present invention is limited to these embodiments. 

The solvents in brackets which are indicated by the location of chromatography isolation 
as well as by the TLC indicate the elution solvent or the developing solvent used and the ratio 
indicates the specific volume. 

The solvents in brackets which are indicated by the location of the NMR indicate the 
solvents used for measuring. DMSO indicates dimethyl sulfoxide; DMF indicates N, N-dimethyl 
formamide and THF indicates tetrahydrofurane. 

Further, the naming of the following compounds was carried out by using ACD Labs 6.0 

Name. 

Reference Example 1: (2S) 1-1 [(2S, 4S) -N- (t-butoxy carbonyl) -4- phenyl pyrrolidine-2-il 
carbonyl] pyrrolidine-2-carbonitrile 

We dropped triethyl amine (0.56 m 1) at 0°C in a DMF (3 ml) solution of (2S, 4S) - 1- 
butyl carbonyl-4-phenyl pyrrolidine (524 mg), benzotriazolyl methane sulfonate (426 mg) and 2- 
cyano pyrrolidine (2654 mg) and stirred the mixture at room temperature for 3 hours. We 
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diluted the reaction mixture using ethyl acetate, successively cleaned it in 1 M of hydrochloric 
acid, 1 M of an aqueous solution of sodium hydroxide, an aqueous solution of saturated sodium 
hydrogencarbonate and saturated brine and dried it and concentrated it. We carried out column 
purification of the residue and obtained the compounded indicated in the title (440 mg). 

Reference Example 2: (2RS, 4R)-2-phenyl thiazolidine-4-carboxylate 

We added a solution of benzaldehyde (1.06 g) to solution of water (10 ml) of L-cysteine 
(1.21 g) and stirred the mixture for 1 hour. We filtered the eluate, cleaned and then dried the 
methanol— water (1 : 1) and obtained the compound in the title (1.80 g). 

Reference Example 3: (2RS, 4R)-3-t-butoxy carbonyl-2-phenyl thiazolidine-4-carboxylic acid 
We added di-t-butyl carbonate (1.87 g) to an aqueous solution of an ethanol (9 ml) of the 
compound produced in Reference Example 2 (1.79 g.) and 1 M sodium hydroxide (9 ml) and 
stirred the mixture for 5 hours at room temperature. We concentrated the reaction product, 
added 1 N hydrochloric acid (9.5 ml) and extracted it using ethyl acetate. We cleaned the ' 
residue using diisopropyl ether and dried it and obtained the compound indicated in the title 
(2-40 g). 

Reference Example 4: (2E, 4R)-4-(t-butoxy carbonyl amino)-4-phenyl-2-methyl butenate 

We stirred a solution made up of a dichloromethane (200 ml) of (2-(N-t-butoxy carbonyl 
amino)-2-phenyl ethanol) (14.1 g) and Des-Martin's reagent (l,l,l-triacetoxy)-l-l-dihydro-l,2- 
benziodoxol-3 (lH)-on) (25.3 g) for 1 hour at room temperature. We added (methoxy carbonyl 
methylene) triphenyl sulforane to the mixture and stirred it for 1 hour. We concentrated the 
reaction product, added toluene to the residue, filtered it and concentrated the filtrate. We 
carried out column refining of the residue and obtained the compound in the title (14.7 g). 

Reference Example 5: (4R)-4-(t-butoxy carbonyl amino)-4-phenyl methyl butanate. 

We added 10 % palladium carbon (1.5 g) to an ethanol (250 ml) solution of the 
compound produced in Reference Example 4 and stirred the mixture in a hydrogen ambient 
atmosphere for 6 hours at room temperature. We filtered the reaction mixture, concentrated the 
filtrate and obtained the compound in the title (1 1 .05 g). 

Reference Example 6: (2RS, 5R)-2-hydroxy-5-phenyl pyrrolidine- 1-carboxylate-t-butyl 

We slowly added hydrogenated diisobutyl aluminum (1.01 N toluene solution; 17.5 ml) 
at 70°C to a toluene solution (100 ml) of the compound produced in Reference Example 5 (5.19 
g) and stirred the mixture for 2 hours. We added an aqueous solution of saturated sodium sulfate 
to the reaction mixture, filtered the solution at room temperature, extracted the filtrate using 
toluene, dried the organic layer and concentrated it and obtained the compound in the title. 

Reference Example 7: (2RS, 5R)-2-methoxy-5-phenyl pyrrolidine- 1-carboxylate-t-butyl 

We added a p-toluene sulfonate 1 hydrate (168 mg) to a methanol solution (80 ml) of the 
compound produced in Reference Example 6 and stirred the mixture for 40 minutes. We added 
an aqueous solution of saturated sodium hydrogencarbonate to the reaction mixture, concentrated 
it, extracted it with ethyl acetate, dried it and then concentrated it. We carried out column 
refining on the residue and obtained the compound in the title (2.56 g). 
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Reference Example 8: (2RS, 5R)-2-cyano-5 -phenyl pyrrolidine- 1-carboxylate-t-butyl 

We dropped a boron trifluoride ether complex (2.62 g) at -78°C in a dichloromethane 
(100 ml) solution of the compound produced in Reference Example 7 (2.56 g) and trimethyl 
sillyl cyanide (1.83) and stirred the mixture for 15 minutes. We added an aqueous solution of 
saturated sodium hydrogencarbonate to the reaction mixture and raised the temperature to room 
temperature. We extracted the water layer using ethyl acetate, dried the organic layer and then 
concentrated it. We carried out column refining on the residue and obtained the compound in the 
title (2.42 g). 

Reference Example 9: (2 RS, 5R)-l-(t-butoxy carbonyl)-5-phenyl pyrrolidine-2-carboxylate 
We added an aqueous solution of 5N sodium hydroxide (30 ml) to an ethanol (50 ml) 
solution of the compound we produced in Reference Example 8 (1.59 g), stirred the mixture for 3 
hours at 75°C, then stirred it overnight at room temperature and further stirred it for 3 hours at 
75°C. We concentrated the reaction solution and extracted the residue in ethyl acetate. We dried 
the organic layer and then concentrated it and obtained the compound (2.42 g) in the title. 

Reference Example 10: (3R)-l-thia-4-azaspiro [4.4] nonane-3-methyl carboxylate 

We added cyclopentanone (1.70 ml) to an ethanol (20 ml) solution of L-cysteine • methyl 
ester • hydrochloride (3.00 g) and stirred the mixture for 3 hours at 70°C. We concentrated the 
reaction mixture, added an aqueous solution of saturated sodium hydrogencarbonate to the 
residue and extracted it with ethyl acetate. We cleaned the organic layer using successively 
water and saturated brine, dried it and concentrated it. We carried out column refining on the 
residue and obtained the compound (2.01 g) in the title. 

Reference Example 11: (3R)-l-thia-4-azaspiro [4.4] nonane-3-carboxylate 

We added an aqueous solution of 1 N sodium hydroxide (15 ml) at 0°C to an ethanol 
solution (20 ml) of the compound (2.01g) produced in Reference Example 10 and stirred the 
mixture for 3 hours. We added IN hydrochloric acid (15 ml) to the reaction mixture, 
concentrated it and obtained the compound (2.74 g) in the title. 

Reference Example 12: (2-aminomethyl-indane-2-yl) methanol 

We dropped a tetrahydrofurane solution (20 ml) of 2-cyano indane-2-ethyl carboxylate 
(6.02 g) in a diethyl ether (50 ml) suspension of aluminum hydroxide lithium (1.71 g) and 
refluxed the mixture for 3 hours. We cooled the reaction mixture to 0°C and dropped water (1.7 
ml), a 15 % aqueous solution of sodium hydroxide (1.7 ml) and water(5.1 ml) and stirred the 
mixture for 30 minutes at room temperature. We filtered the reaction mixture, concentrated the 
filtrate and obtained the compound (4.45 g) in the title. 

Reference Example 13: 2-t-butoxy carbonyl aminomethyl indane-2-yl methanol 

We added di-t-butyl carbonate (5.49 g) to a 1,4- dioxane (40 ml) of the compound 
(4.45 g) produced in Reference Example 12 and stirred the mixture for 4 hours at room 
temperature. We diluted the reaction mixture with ethyl acetate and cleaned it using 
successively water and saturated brine, dried it and concentrated it. We recrystallized the residue 
using t-butyl methyl ether and obtained the compound (3.63 g) in the title. 
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Reference Example 14: 2-t-butoxy carbonyl aminomethyl indane-2-yl carbaldehyde 

We added triethyl amine (14 ml) to a DMSO (80 ml) solution of the compound (4 60 g) 
which was produced in Reference Example 13 and then added a sulfur trioxide pyridine complex 
(7.93 g) little by little and stirred the mixture for 2 hours at room temperature. We emptied the 
reaction mixture into ice water and extracted it using ethyl acetate. We cleaned the organic layer 
m saturated brine, dried it and concentrated it. We carried out column refining of the organic 
layer and obtained the compound (4.2 1 g) in the title 

Reference Example 15: [2-(2-methoxy vinyl) indane-2-yl] methyl carbamate-t-butyl (EZ 
mixture) 

We dropped a t-butanol (95 ml) solution of potassium-t-butoxide (8.57 g) at 0°C in a 
THF (75 ml) suspension of chloride (methoxy methyl) triphenyl phosphonium (26.2 g) and 
stirred the mixture for 1 hour. We dropped the THF (10 ml) solution of the compound (4.20 g) 
obtained in Reference Example 14 and stirred the mixture for 1 hour at 0°C. We added water 
(50 ml) to the reaction mixture and extracted it using ethyl acetate (200 ml). We cleaned the 
organic layer successively with water and saturated brine, dried it and concentrated it. We 
earned out column refining of the residue and obtained the compound (3.87 g) in the title. 

Reference Example 16: (2' RS)-2 '-methoxy spiro [indane-2,4'-pyrohdinel-l'-carboxylate-t- 
butyl 

We added p-toluene sulfonate 1 hydrate (300 mg) to a methanol (16 ml) and water 
(2 ml) solution of the compound (3.87 g) produced in Reference Example 15 and stirred the 
mixture for 15 hours at room temperature. We added an aqueous solution of saturated sodium 
hydrogencarbonate (10 ml) to the reaction mixture and concentrated it. We extracted the residue 
using ethyl acetate, cleaned the organic layer with saturated brine, dried it and concentrated it 
We recrystalhzed the residue using t-butyl methyl ether and obtained the compound (2 84 e) in 
the title. &J 



Reference Example 17: (2' RS)-2'-cyano spiro [indane-2,4'-pyrolidine]-l'-carboxylate-t-butyl 
We successively dropped a cyanotrimethyl silane (3.4 ml) and a boron trifluoride diethyl 
ether complex (3.2 ml) at -78°C in a dichloromethane (30 ml) solution of the compound (3.47 g) 
which was produced in Reference Example 16 and stirred the mixture for 90 minutes at -78°C 
We added an aqueous solution (20 ml) of saturated sodium hydrogencarbonate to the reaction 
mixture, washed the organic layer with saturated brine, dried it and concentrated it. We carried 
out column refining of the residue and obtained the compound (2.97 g) in the title 

Reference Example 18: (2' RS)-spiro [indane-2, 4'-pyrolidine]-2'-carboxylate • hydrochloride 

We reduced a concentrated hydrochloric acid (25 ml) suspension of the compound 
(2.96 g) which was produced in Reference Example 17 for 15 hours. We concentrated the 
reaction mixture, added ethanol to the residue and concentrated it. We added ethanol to the 
resume and filtered it. We concentrated the filtrate and obtained the compound (2.80 g) in the 

Reference Example 19: (2' RS)-1 '-(t-butoxy carbonyl)-spiro [indane-2,4'- pyrrolidine]-2'- 
carboxylate 
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We dissolved the compound (2.80 g) produced in Reference Example 1 8 in 1,4-dioxane 
(20 ml) and an aqueous solution (20 ml) of 1M sodium hydroxide, added a 1 ,4-dioxane (5 ml) 
solution of di-t-butyl carbonate (2.18 g) and stirred the mixture for 6 hours at room temperature. 
We added an aqueous solution of 5 % potassium hydrogensulfate to the reaction mixture so that 
pH was 2, extracted it with ethyl acetate, dried the organic layer and concentrated it. We 
recrystallized the residue using t-butyl methyl ether and obtained the compound (2.75 g) in the 
title. 

Reference Example 20: (2S)-l-(t-butoxy carbonyl)-4-oxopyrrolidine-2-carboxylate 

We carried out the same method as indicated in Reference Example 14 using N-t-butoxy 
carbonyl hydroxy proline (22.3 g) and obtained the compound (1 1.9 g) in the title. 

Reference Example 21: (2S, 4E)-4-benzylidene-N-(t-butoxy carbonyl) pyrrolidine^- 
carboxylate 

We added a DMSO (30 ml) solution of benzyl triphenyl phosphonium (1 1.7 g) to a 
DMSO (30 ml) suspension of sodium hydroxide (1.15 g) and stirred the mixture at 70°C. We 
cooled it until the solution had become uniform and dropped the DMSO (10 ml) solution of the 
compound (2.29 g) which was produced in Reference Example 20. We stirred the mixture for 3 
hours at 70°C and stirred it all night at room temperature. We dropped the reaction mixture in an 
ice water solution of potassium hydrogencarbonate (2 g). We cleaned it with diethyl ether and 
then made the water layer acidic using IN hydrochloric acid and extracted it with ethyl acetate 
and concentrated the organic layer. We dissolved the residue in an aqueous solution of IN 
sodium hydroxide and cleaned the organic layer with saturated brine, dried it and concentrated it. 
We dissolved the residue in ethyl acetate and added dicyclo hexyl amine. We filtered the 
deposition product, cleaned it with ethyl acetate and dried it. We added IN hydrochloric acid 
and ethyl acetate to the solid obtained, cleaned the organic layer in saturated brine and obtained 
the compound (1.20 g) in the title. 

Reference Example 22: (2S, 4RS)-4-benzyl-l-(t-butoxy carbonyl) pyrrolidine-2-carboxylate 

We carried the same operations as in Reference Example 5 using the compound produced 
in Reference Example 21 and obtained the product in the title. 

Reference Example 23: (2S) -l-(t-butoxy carbonyl)-4-trifluoromethyl sulfonyl oxy-2, 5- 
dihydro-lH'-pyrrole methyl carboxylate 

We dropped a THF (50 ml) solution of (2S)-N-(t-butoxy carbonyl)-4-oxopyrrolidine-2- 
carboxy methyl (Synthesis, 1986, 81) (30.2 g) at -78°C in a THF (150 ml) solution of sodium 
hexamethyl disilazane (27.3 g) in an argon ambient atmosphere. We stirred the mixture for 30 
minutes at -78°C. We dropped a THF (120 ml) solution of N-phenyl trifluoromethane 
sulfonimide (48.7 g) in the mixture and stirred the mixture for 4 hours in the same ambient 
atmosphere. We added a saturated sodium hydrogencarbonate aqueous solution to the reaction 
mixture, raised the temperature to room temperature and extracted it with ethyl acetate. We 
cleaned the organic layer successively with water and brine, dried it and then concentrated it. 
We carried out column refining on the residue and obtained the compound (12.0 g) in the title. 
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Reference Example 24: (2S)-l-(t-butoxy carbonyl)-4-(4-trifluoromethyl phenyl)-2,5-dihydro- 
1H -pyrrole-2-methyl carboxylate 

^x-r We add6d ^A" 01 " 01 ^ 11 ^ 1 benzene phoronate [phonetic] (392 mg), an aqueous solution 
of 2M potassium carbonate (3 ml) and tetra-cis (triphenyl phosphine) palladium (0) (77 mg) to a 
dioxane (27 ml) solution of the compound (1.00 g) produced in Reference Example 23 and 
refluxed the mixture for 30 minutes. We added water to the reaction mixture, extracted it with 
ethyl acetate, cleaned the organic layer successively with water and saturated brine dried it and 
concentrated it. We carried out column refining of the residue and obtained the compound 
(1.00 g)in the title. 

Reference Example 25: (2S, 4R)-l-(t-butoxy carbonyl)-4-(4-trifluoromethyl phenyl) 
pyrrohdine-2-methyl carboxylate 

We carried out the same operations using the method indicated in Reference Example 5 
usmg the compound (1.00 g) produced in Reference Example 24 and obtained the compound 
(684 mg) m the title. v 

Reference Example 26: (2S, 4R)-l-( t-butoxy carbonyl)-4-(4-trifluoromethyl phenyl) 
pyrrohdone-2-carboxylate 

We carried out the same operations using the method indicated in Reference Example 25 
using the compound (684 mg) produced in Reference Example 25 and obtained the compound 
(552 mg) m the title. r 

Reference Example 27: (4R)-3-[(4R)-3-(t-butoxy carbonyl)-2-phenyl thiazoline-4-ilcarbonyl) 
tmazohdine-4-carboxylate amide 

We added successively triethyl amine (607 mg), miazolidine-4-carboamide • 
hydrochloride (Bioorg. Med. Chem. Lett. Vol. 6, No. 22, 2745-2748, 1996) (843 mg) 1-hydroxy 
benzotnazole . 1 hydrate (919 mg) and l-ethyl-3-[3-(dimethyl amino) propyl] carboxyimide . 
hydrochloride (1.15 g) at room temperature to a DMF (10 ml) solution of (2RS, 4R)-3-t-butoxy 
carbonyl-2-phenyl thiazohdine-4-carboxylate (1.55 g) in an argon ambient atmosphere and 
stirred the mixture all night. We emptied the reaction mixture into ice water and extracted it 
usmg ethyl acetate. We cleaned the organic layer successively with 1 N hydrochloric acid an 
aqueous solution of saturated sodium hydrogencarbonate and saturated brine dried it and 
concentrated it. We carried out column refining of the residue and obtained the compound (1 62 
g) in the title. v 

Reference Example 28: (4R)-3-[(2RS-4R)-3-(t-butoxy carbonyl)-2-phenyl thiazolidine-4- 
ylcarbonyl thiazolidine-4-carbonitrile 

We slowly dropped phosphorus oxychloride (0.93 ml) at -40°C in a pyridine (10 ml) 
solution of the compound (1058 mg) produced in Reference Example 27 and imidazole (340 mg) 
in an argon ambient atmosphere and stirred the mixture for 30 minutes at the same temperature 
We poured the reaction mixture onto ice, made it acidic using 2N hydrochloric acid and 
extracted it usmg ethyl acetate. We washed the. organic layer successively with IN hydrochloric 
acid, an aqueous solution of saturated sodium hydrogencarbonate and saturated brine dried it 
and concentrated ,t. We carried out column refining on the residue and obtained the compound 
(729 mg) m the title. v 
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Reference Example 29: (2S, 4S)-4-allyl-l-(t-butoxy carbonyl)-pyrrolidine-2-methyl carboxylate 

We dropped triethyl hydroxide boron lithium (1 M THF solution; 12.2 1) at -78°C in a 
THF (55 ml) solution of (2S, 4S)-4-allyl-l-(t-butoxy C arbonyl)-5-oxopyrrolidine-2-methyl 
carboxylate (Tetrahedron Letters, 1998, 39, 5887-5890) (2.88 g) and stirred the mixture for 40 
minutes. We added an aqueous solution of saturated sodium hydrogencarbonate (20 ml) to the 
reaction mixture and raised the temperature to 0°C. We dropped 35 % hydrogen peroxide (2 ml) 
in the mixture and stirred it for 20 minutes at 0°C. We concentrated the reaction mixture, 
extracted the residue using methylene chloride, dried it and concentrated it. We again dissolved 
the residue in methylene chloride and dropped triethyl silane (1 .7 ml) and a boron trifluoride • 
diethyl ether complex (1.5 ml) at -78°C and stirred the mixture for 30 minutes. We dropped 
triethyl silane (1.7 ml) and a boron trifluoride • diethyl ether complex (1 .5 ml) in the mixture and 
stirred it for 150 minutes. We added an aqueous solution of saturated sodium hydrogencarbonate 
(50 ml) in the reaction mixture, extracted it using dichloromethane at room temperature, dried it 
and concentrated it. We carried out column refining on the residue and obtained the compound 
(2.45 g) in the title. 

Reference Example 30: (2RS)-l-(t-butoxy carbonyl)-4-benzyloxycarbonyl-2,5-dihydro-lH- 
pyrrole-2-methyl carboxylate 

We stirred a DMF (30 ml) solution of the compound (6.54 g) produced in Reference 
Example 23, benzyl alcohol (2.7 mg), triethyl amine (5 ml), triphenyl phosphine (548 mg) and 
palladium acetate (234 mg) for 15 hours at room temperature in a carbon monoxide ambient 
atmosphere We emptied the reaction mixture into water and extracted it 3 times using ethyl 
acetate. We washed the combined organic layers successively with IN hydrochloric acid, an 
aqueous solution of saturated sodium hydrogencarbonate and saturated brine, dried it and then 
concentrated it. We carried out column refining on the residue and obtained the compound 
(3.22 g) in the title. 

Reference Example 31: cis-(2RS, 4RS)-l-(t-butoxy carbonyl)-2-methoxy carbonyl— 
pyrrolidine-4-carboxylate 

We dissolved the compound (3 .2 1 g) produced in Reference Example 30 in methanol 
(30 ml), added 10 % palladium carbon (containing 50 % water; 850 mg) and stirred the mixture 
for 90 minutes in a hydrogen gas ambient atmosphere. We filtered the reaction mixture, 
concentrated the filtrate and obtained the compound (2.55 g) in the title. This compound is a 
racemic body mixture with a cis relative configuration. 

Reference Example 32: cis-(2RS, 4RS)-l-(t-butoxy carbonyl)-4-(5-methyl-oxadiazole-2-yl)- 
pyrrolidine-2-methyl carboxylate 

We dropped chloroethyl formate (0.32 ml) at 0°C in a mixture containing the compound 
(819 mg) which was produced in Reference Example 31 and triethyl amine (0.46 ml) and stirred 
the mixture for 30 minutes. We added acetohydrazide (244 mg) and stirred it for 2 hours at 0°C 
and for 15 hours at room temperature. We diluted the reaction mixture with ethyl acetate, 
cleaned it successively with an aqueous solution of saturated sodium hydrogencarbonate and 
saturated brine, dried it and concentrated it. We dissolved the residue in THF (30 ml), added 
pyridine (0.51 ml) and thionyl (0.23 ml) at 0°C and stirred the mixture for 2 hours at 0°C. We 



53 



filtered the reaction mixture, concentrated the filtrate, dissolved the residue in toluene (30 ml) 
and refluxed it for 2 hours. We concentrated the reaction mixture, carried out column refining of 
the residue and obtained the compound (398 mg) in the title. 

Reference Example 33: cis-(2RS, 4RS)-l-(t-butoxy carbonyl)-4-diazoacetyl pyrroUdine-2- 
methyl carboxylate 

We dropped chloroisobutyl formate (0.86 ml) at -10°C in a mixture containing the 
compound (1.64 g) produced in Reference Example 31 and triethyl amine (0.92 ml) and stirred 
the mixture for 90 minutes at -10°C. We filtered the mixture, added the filtrate to an ether 
solution of diazomethane at 0°C and stirred the mixture for 2 hours at the same temperature We 
concentrated the reaction mixture, carried out column refining of the residue and obtained the 
compound (1 . 1 0 g) in the title. 

Reference Example 34: cis-(2RS, 4RS)-l-(t-butoxy carbonyl)-4-(2-methyl-l,3-thiazole-4-vn 
pyrrohdine-2-methyl carboxylate 

We added a 4N hydrogen chloride— dioxane solution (1 ml) at 0°C to a THF (20 ml) 
solution of the compound (1.08 g) which was produced in Reference Example 33 and stirred the 
mixture for 2 hours at the same temperature. We added ethyl acetate (20 ml) to the reaction 
mixture, cleaned it with successively an aqueous solution of saturated sodium hydrogencarbonate 
and saturated brine, dried it and concentrated it. We dissolved the residue in ethanol (7 ml) 
added thioacetamide (263 mg) and stirred the mixture for 15 hours at room temperature. We 
concentrated the reaction mixture, added an aqueous solution of saturated sodium 
hydrogencarbonate and extracted it with ethyl acetate. We cleaned the organic layer with 
saturated brine, dried it and concentrated it. We carried out column refining of the residue and 
obtained the compound (870 mg) in the title. 

Reference Example 35: t-butyl (2S, 4R)-2-{[(2)-2-cyanopyrrohdine-l- yl] carbonyl} -4-[2- 
(methoxy carbonyl) phenyl] pyrrolidine- 1 -carboxylate 

We carried out the same operations using the methods from Reference Example 24 to 
Reference Example 5 to Reference Example 1 using benzyl ester instead of the compound which 
was produced in Reference Example 23 (methyl ester) and we obtained the compound in the 

Reference Example 36: 2-((3R, 5S)-l-(t-butoxy carbonyl)-5-{[(2S) -2-cyanopyrrolidine-l-yl] 
carbonyl} pyrrohdine-3-yl) benzoate 

We added hthium iodide (3.0 g) to a dimethyl formamide (90 ml) solution of the 
compound (540 mg) produced in Reference Example 35 and refluxed the mixture for 15 hours 
We placed the reaction mixture in water and cleaned with ethyl acetate, neutralized the water 
layer and extracted it using ethyl acetate. We dried the organic layer and then concentrated it 
refined it usmg silica gel column chromotography (chloroform / methanol) and obtained the ' 
compound ( 1 98 mg) in the title. 

Reference Example 37: t-butyl (2S, 4R)-4-(2-t-butoxy-2-oxoethyl)-2-{[(2S)-2- 
cyanopyrrolidine-l-yl] carbonyl} pyrrolidine- 1 -carboxylate. 
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We carried out the same operations as in the methods indicated from Reference Example 
1 1 to Reference Example 1 using t-butyl N-t-butoxy carbonyl-5-methoxy carbonyl pyrrolidine-3- 
yl acetate). 

Reference Example 38: [4- ((3R, 5S)-5-{[(2S)-2-cyanopyrrolidine-l-yl] carbonyl} pyrrolidine- 
3-yl) phenoxy] butanate benzyl ester 

(a) We carried out the same operations (becoming Boc) as in the method indicated in 
Reference Example 3 using the compound produced in Practical Embodiment 19 (28) and 
obtained the N-Boc body. 

(b) We dissolved the compound (300 mg) obtained in (a) in benzene (8 ml) and added 4- 
hydroxy butanate (182 mg), N, N, N\ N-tetra methyl azodicarboxamide (402 mg) and tributyl 
phosphine (0.58 ml) and stirred it for 15 hours at 60°C. We filtered the reaction mixture, diluted 
the filtrate with ethyl acetate, washed it with successively an aqueous solution of sodium 
hydroxide and saturated brine, dried it and concentrated it. We refined the residue using silica 
gel column chromatography (hexane / ethyl acetate) and obtained the compound (310 mg) in the 
title. 

Reference Example 39: 1-t-butyl 2-methyl (2S, 4R)-4-(2-hydroxy ethyl) pyrrolidine- 1,2- 
dicarboxylate 

We added triethyl amine (0.42 ml) and chloromethyl formate (0.23 ml) at 0°C to a 
tetrahydrofiirane (10 ml) solution of [(3R, 5S)-l-(t-butoxy carbonyl)-5-(methoxy carbonyl) 
pyrrolidine-3-yl] acetate (J. Org. Chem. 1989, 54, 109-1 15) (575 mg) and stirred the mixture for 
2 hours at room temperature. We filtered the reaction mixture, concentrated the filtrate and 
dissolved the residue in tetrahydrofiirane (5m 1). We dropped this solution in a water (5 ml) 
solution of sodium boron hydroxide (378 mg) which had been cooled to 0°C and stirred it for 1 
hour at 0°C. We added water to the reaction mixture, extracted it with ethyl acetate, cleaned 
with successively water and saturated brine, dried it and concentrated it and obtained the 
compound (540 mg) in the title. 

Reference Example 40: 1-t-butyl 2-methyl (2S, 4R)-4-[2-(tetrahydro-2H-pyrane-2-yl oxy) 
ethyl] pyrrolidine- 1,2-dicarboxylate 

We added 3,4-dihydro-2H-pyrane (0.27 ml) and pyridinium p-toluene sulfonate (50 mg) 
to a dichloromethane (4 ml) [Translator's note: the word "solution" seems to have been left out] 
of the compound (540 mg) which was produced in Reference Example 39 and stirred the mixture 
for 3 hours at room temperature. We added an aqueous solution of saturated sodium 
hydrogencarbonate to the reaction mixture, extracted it with ethyl acetate, cleaned it with 
successively water and saturated brine, dried it, concentrated it and obtained the compound (710 
mg) in the title. 

Reference Example 41: t-butyl (2S, 4R)-2-{[(2S)-2-cyanopyrrolidine-l-yl] carbonyl} -4-(2- 
hydroxy ethyl) pyrrolidine- 1-carboxylate 

We carried out operations in the same way as the method indicated in Reference Example 
1 1 (NaOH) to Reference Example 1 (amidation) using the compound produced in Reference 
Example 40. We added p-toluene sulfonate 1 hydrate (25 mg) to a methanol (3 ml) solution of 
the compound (548 mg) obtained and stirred it for 4 hours at room temperature. We added an 
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aqueous solution of saturated sodium hydrogencarbonate to the reaction mixture, extracted it 
with ethyl acetate, cleaned it with water and saturated brine, dried it and concentrated it. We 
refined the residue by using silica gel column chromatography (hexane / ethyl acetate) and 
obtained the compound (307 mg) in the title. 

Practical Embodiment 1: (2S)-1-{[(2S, 4S)-4-phenyl pyrrolidine-2-yl] carbonyl} pyrrolidine-2- 
carbonitrile • hydrochloride 




We added a 4N hydrogen chloride— ethyl acetate solution (2 ml) to an ethyl acetate (4 
ml) solution of the compound (421 mg) which was produced in Reference Example 1 and stirred 
the mixture for 6 hours at room temperature. We centrifuged the deposition product, cleaned the 
precipitate using ethyl acetate and obtained the compound (205 mg) in the present invention. 

TLC: Rf 0.43 (methylene chloride: methanol = 9:1); 

™ , ^ (DMS0 " d6 : 3 216 < m > 4H )> 2 44 ( m > !H), 3.'l6 (m, 1H), 3.43 (m, 1H), 3.62 (m, 
4H), 4.75 (s, 1H). 4.84 (dd, J = 7.97, 4.67 Hz, 1H), 7.33 (m, 5H), 8.93 (s, 1H), 10.76 (s, 1H). 

Practical Embodiment 1 (1) ~ Practical Embodiment 1 (4) 

We carried out the same operations as in the method indicated in Practical Embodimentl 
and obtained the following compound in the present invention. 

Practical Embodiment 1 (1) (1) : (2S)-l-[(2S)-2,3-dihydro-lH-indole-2-yl carbonyl] 
pyrrolidine-2-carbonitrile • hydrochloride 
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Practical Embodiment 1 (2) : (2S)-1- [(2S)-piperidine-2-yl carbonyl] pyrrolidine-2- carbo 
nitrile • Tri fluoroacetate 

Practical Embodiment 1 (3) : (2S)-l-[(3S)-2, 3, 4, 9-tetrahydro-lH-y9-carboline-3-yl carbonyl] 
pyrrolidine-2-carbonitrile • acetate 

Practical Embodiment 1 (4) : (2S)-l-[(6S)-4 ? 5,6,7-tetrahydro-3H-imidazo [4,5-c] pyridine-6- 
yl carbonyl] pyrrolidine-2-carbonitrile • acetate 

Practical Embodiment 2 : (2S)-l-{ [(4R)-2-phenyl-l,3-thiazolidine-4-yl] carbonyl } pyridine-2- 
carbonitrile • trifluroacetate 




• CF a COOH 



We carried out the same operations as in the methods indicated from Reference Example 1 to 
Practical Embodiment 1 using the compound produced in Reference Example 3 and obtained the 
compound in the present invention (we used trifluoroacetate instead of the hydrogen chloride — 
ethyl acetate used in Practical Embodiment 1). 
TLC : Rf 0.62 (methylene chloride : methanol = 19:1); 

NMR (CDCI3) : £7.66-7.30 (m, 5H), 5.88 (s, 0.2H), 5.69 (s, 0.8H), 4.70 (m, 1 H), 4.49 and 4.42 
(t, J = 7.2 Hz, 1H), 3.76-3.60 (m, 2H), 3.59 (dd, J = 10.8, 7.8 Hz, 0.8H), 3.44 (dd, J=10.8, 6.9 Hz, 
0.2 H), 3.28 (dd, J = 10.8), 6.9 Hz, 0.8 H), 3.20 (dd, J = 10.8, 7.8 Hz, 0.2 H), 2.40 - 2.10 (m, 
4H). 

Practical Embodiment 2 (1) ~ Practical Embodiment 2 (46) 

We carried out the same operations as in the methods indicated from Reference Example 
2 to Reference Example 3 to Practical Embodiment 2 using an equivalent compound (depending 
on the case, hydrogen chloride — an ethyl acetate solution, a hydrogen chloride-dioxane solution 
may be used instead of the trifluoroacetate), and we obtained the compound in the present 
invention. 

Practical Embodiment 2 (1) : (2S)-l-{[(4R)-2-isobutyl-l, 3- thiazolidine-4-yl] 
carbonyl}pyrrolidine-2- carbonyl • trifluoroacetate 

Practical Embodiment 2 (2) : (2S)-l-{[(4R)-2- (2-phenyl ethyl)- l,3-thiazoldine-4-yl] carbonyl} 
pyrrolidine - 2- carbo nitrile 

Practical Embodiment 2 (3) : (2S)-l-{[(4R)-2-pyridine-3-yl-l,3 - thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • trifluoroacetate 
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Practical Embodiment 2 (4) : (2S)-1-{[(4R) -2-isopropyl-l,3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • trifluoroacetyl 

Practical Embodiment 2 (5) : (2S)-l-{[(4R)-2-cyclohexyl-l 5 3 -thiazolidine-4-yl] 
carbonyl}pyrrolidine-2-carbonitrile • trifluoroacetate 

Practical Embodiment 2 (6) : (2S)-l-{[(4R)-2-(l -ethyl propyl)- l,3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • trifluoroacetate 

Practical Embodiment 2 (7) :(2S)-1- {[(4R)-2-butyl-l 5 3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • trifluoroacetate 

Practical Embodiment 2 (8) : (2S)-l-{[(4R)-2-benzyl-l,3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • trifluoroacetate 

Practical Embodiment 2 (9) : (2S)-l-{[(4R)-2-ethyl-l 5 3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • trifluoroacetate 

Practical Embodiment 2 (10) : (2S)-l-{[(4R)-2-(l-adamantyl)-l,3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile 

Practical Embodiment 2 (11) : (2S)-l-{[(4R)-2- (2-adamantyl)-l,3-tluazobdine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • dihydrochloride 

Practical Embodiment 2 (12) : (2S)-1- {[(4R)-2-pyridine-4-yl-l,3- thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • dihydrochloride 

Practical Embodiment 2 (13) : (2S)-l-{[4R)-2-(l,3-thiazole-2-yl)-l ) 3-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • dihydrochloride 

Practical Embodiment 2 (14) : (2S)-l-{[(4R)-2-(2,3-dimethoxy diphenyl)-l,3-thiazohdine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (15) : (2S)-l-{[(4R)-2-(l,3-benzod^oxol-5-yl)13-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (16) : (2S)-l-{[(4R)-2-(phenoxy methyl)- l,3-thiazolidine-4-yl] 
carbonyl} pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (17) : (2S)-1-{[(4R, 5R)-5-methyl-2-phenyl-l,3-thiazolidine-4-yl] 
carbonyl] pyrroUdine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (18) : (2S)-l-{[(4R)-2-(l,3-benzodioxol-4-yl]-l,3-thiazohdine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 
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Practical Embodiment 2 (19) : (2S)-l-{[(4R)-2-(2,5-dimethoxy phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (20) : (2S)-l-({(4R)-2- [2- (phenyl thio) ethyl]-l,3 -thiazolidine-4-yl] 
carbonyl) pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (21) : (2S)-l-({(4R)-2-[2-(phenyl thio) ethyl]- l,3-thiazolidine-4-yl} 
carbo nitrile • hydrochloride 

Practical Embodiment 2 (22) : (2S)-l-{[(4R)-2-(2,6-dimethoxy phenyl)- 1, 3 -thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (23) : (2S)-l-{[(4R)-2-(3,4-dimethoxy phenyl)- 1, 3 -thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (24) : (2S)-l-{[(4R)-2-(3,5-dimethoxy phenyl)-l,3 -thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (25) :(2S)-l-{[(4R)-2-(2,4-dimethoxy phenyl)-l,3 -thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (26) : (2S)-l-{[(4R)-2-(4-phenoxy phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (27) : (2S)-l-{[(4S)-2-phenyl-l,3-thiadinane-4-yl] carbonyl} 
pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (28) : (2S)-l-{[(4R)-2-(2-methoxy phenyl)-l,3-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (29) :(2S)-l-{[(4R)-2-(3-methoxy phenyl)- 1, 3 -thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (30) : (2S) -1- {[(4R)-2- (4-methoxy phenyl)- l,3-thiazohdine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (31) :(2S)-l-{[(4R)-2-(3-phenoxy phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (32) : (2S)-l-{[(4R)-2-(2,3,4-trimethoxy phenyl)- l,3-thiazolidine-4- 
yl] carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 
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Practical Embodiment 2 (33) : (2S)-l-{[(4R)-2-(2,4,5-trimethoxy phenyl)- 1,3 -thiazolidine-4- 
yl] carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (34) : (2S)-l-{[(4R)-2-(2-ethoxy phenyl)- 1, 3 -thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

PracticalEmbodmient2(35):(2S)-l-{[(4R)-2-(3-ethoxyphenyl)-13-thia2olidine-4-yl] 
carbonyl} pyrroHdine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (36) : (2S)-l-{[(4R)-2-(4-ethoxy phenyl)- l,3-thiazoline-4-yl] 
carbonyl}pyrroUdine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (37) : (2S)-l-{[(4R)-2-(3,4,5-tf methoxy phenyl)- l,3-thiazolidine-4- 
yl] carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (38) : (2S)-l-{[(4R)-2-(4-propoxy phenyl)-l,3-thiazohdine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (39) : (2S)-l-{[(4R)-2-(3-cyanophenyl)-l 5 3-thiazolidine-4-yl] 
carbonyl} pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (40) : (2S)-l-{[(4R)-2-(4-cyano phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 2 (41) : (2S)-l-{[(4R)-2-(4-pyridine-2-yl phenyl)-l,3-thiazolidine-4-yll 
carbonyl} pyrrohdine-2-carbonitrile • dihydrochloride 

Practical Embodiment 2 (42) : 3-( (4R)-4-{ [(2S)-2-cyano pyrroUdine-l-yl] carbonyl}-l 3- 
thiazohdine-2-yl] benzoate •hydrochloride 

Practical Embodiment 2 (43): 4-((4R)-4-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl}-l 3- 
thiazohdme-2-yl][ benzoate • hydrochloric acid 

Practical Embodiment 2 (44) : 3- ( (4R)-4-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl}-l 3- 
thiazohdine-2-yl)-N, N-dimethyl benzamide • hydrochloric acid 

Practical Embodiment 2 (45) : 4 - ( (4R)-4 - {[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl}-l,3- 
thiazohdine-2-yl)-N, N-dimethyl benzamide • hydrochloride 

Practical Embodiment 2 (46) : (2S)-1-[(4R) -spiro [l,3-thiazolidine-2,2'-tricyclo [3 3 1 l 3 - 7 ] 
decane]-4-yl carbonyl] pyrroUdine-2-carbonitrile • hydrochloride 

Practical Embodiment 3 : (2S)-l-{[(5R)-5-phenyl pyrrolidine-2-yl] carbonyl} pyrrolidine-2- 
carbomtnle • hydrochloride 



60 



HCI 




We carried out the same operations as in the methods indicated in Reference Example 1 
to Practical Embodiment 1 using the compound which was produced in Reference Example 9 
and obtained the compound in the present invention. 

High Polarized Body 

TLC: Rf 0.57 (chloroform : methanol = 5:1); 

NMR (CDCU) : 8 1.80-2.80 (m, 8 H), 3.50-3.80 (m, 2H), 4.60-5.00 (m, 3H), 6.93 (s,lH), 7.46 
(m, 3H), 7.61 (m, 2H). 

Low Polarized Body 

TLC: Rf 0.59 (chloroform : methanol = 5:1); 

NMR (CDCI3) : 5 2.00-2.60 (m, 8H), 3.30-4.00 (m 5 2H), 4.70-5.20 (m, 3H), 6.80 (s,lH), 7.42 
(m,3H), 7.58 (m, 2H). 

Practical Embodiment 3 (1) ~ Practical Embodiment 3 (5) 

We carried out the same operations as indicated in the methods indicated from Reference 
Example 4 to Reference Example 5 to Reference Example 6 to Reference Example 7 to 
Reference Example 8 to Reference Example 9 to Practical Embodiment 3 and we obtained the 
compound in the present invention. 

Practical Embodiment 3 (1) 

carbonitrile • hydrochloride 

Practical Embodiment 3 (2) 

carbonitrile • hydrochloride 

Practical Embodiment 3 (3) 

carbonitrile • hydrochloride 

Practical Embodiment 3 (4) 

carbonitrile • hydrochloride 

Practical Embodiment 3 (5) 

carbonitrile • hydrochloride 
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: (2S)-l-(l-azaspiro [4,4] nona-2-yl carbonyl) pyrrolidine-2- 
: (2S)-l-{[(5S)-5-phenyl pyrrolidine-2-yl] carbonyl }pyrrolidine-2- 
: (2S)-1- {[(2S)-5-vinylpyrrolidine-2-yl] carbonyl} pyrrolidine-2- 
: (2S)-l-{[(2S)-5-ethyl pyrrolidine-2-yl] carbonyl} pyrrolidine-2- 
: (2S)-l-(l-azaspiro [4.5 ] deca-2-yl carbonyl) pyrrolidine-2- 



Practical Embodiment 4 : (2S)-1-[(3R) -l-thia-4-azaspiro [4,4] nona-3-yl carbonyl] 
pyrrolidine-2-carbonitrile • hydrochloride 




We earned out the same operations as the method indicated in Reference Example 1 using the 
compound produced in Reference Example 1 1 (transforming to a salt equivalent using a publicly 
known method if necessary) and we obtained the compound in the present invention. 

TLC: Rf 0.20 (tolene : ethyl acetate = 1:1); 

9^ ffcfu ™ tfn I'™' 48 1H) 475 (dd ' J = 9 °' 81 Hz > 1H )> ^ (A". J = 
- 11.4, 9.0 Hz, 1H), 2.45-1.95 (m, 8H), 1.87-1.55 (m,4H). 

Practical Embodiment 4 (1) ~ Practical Embodiment 4 (14) 

lfu We carri ^ ° Ut 1116 Same °P erations 38 111 *e methods indicated from Reference Example 
10 to Reference Example 1 1 to Practical Embodiment 4 and obtained the following compounds 
in the present invention. 

Practical Embodiment 4 (1) : (2S)-l-[(7R)-5-thia-8-azaspiro [3.4] octa-7-yl carbonyll 
pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 4 (2) : (2S)-l-{[(3R)-8-(phenyl sulfonyl)-l-thia-4,8-diazaspiro [4 5] 
deca-3-yl] carbonyl] pyrrolidine-2-carbonitrile 

Practical Embodiment 4 (3) : (2S)-l-{[(3R)-8-phenyl-l-thia-4,8-diazaspiro [4.5] deca-3-yl] 
carbonyl} pyrrohdine-2-carbonitrile J 

Practical Embodiment 4 (4) : (2S)-l-{[(3R)-8-beii2oyl-l-thia-4,8-diazaspiro [4.5] deca-3-yll 
carbonyl} pyrrohdme-2-carbonitrile * J 

Practical Embodiment 4 (5) : (2S)-l-[(4' R)-spiro [fluorene-9,2'-[l,3] thiazolidine]-4'- 
ylcarbonyl] pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 4 (6) : (2S)-l-{[(3R)-8-acetyl-l-thia-4,8-diazaspiro [4.5] deca-3-yl] 
carbonyl} pyrrohdine-2-carbonitrile ■ J 

Practical Embodiment 4 (7) : (2S)-l-{[(3R)-8-(methyl sulfonyl)-l-thia-4,8-diazaspiro [4.5] 
deca-3-yl] carbonyl} pyrrohdine-2-carbonitrile 
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Practical Embodiment 4 (8) : (2S)-l-[(llR)-l,4-dioxa-9-thia-12-azaspiro [4.2.4.2] tetradeca- 
1 1-yl carbonyl] pyiTolidine-2-carbonitrile 

Practical Embodiment 4 (9) : (2S)-l-{[(3R)-8-phenyl-Mhia-4-azaspiro [4.5] deca-3-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 4 (10) : (2S)-l-{[3R)-8,8-dimethyM-thia-4-azaspiro [4.5] deca-3-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 4 (11) : (2S)-l-[(3R)-l-thia-4-azaspiro [4.5] deca-3-yl carbonyl] 
pyrrolidine-2-carbonitrile • trifluoroacetate 

Practical Embodiment 4 (12) : t-butyl (3R)-3-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl}-l- 
thia-4,8-diazaspiro [4.5] decane-8-carboxyalate 

Practical Embodiment 4 (13) : (2S)-l-:[(4R)-2 ? 2-diphenyl-l,3-thiazolidine-4-yl} carbonyl} 
pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 4 (14) : (2S)-l-{[(4R)-2 ? 2-dimethyl-l,3-thiazolidine-4-yl] carbonyl} 
pyrrolidine-2-carbontrile • hydrochloride 

Practical Embodiment 5 : (2S)-l-(l,3-dihydrospiro [indene-2, 3'-pyrrolidine]-5 , -yl carbonyl) 
pyrrolidine-2-carbonitrile • hydrochloride 



We carried out the same operations as indicated in the methods in Reference Example 1 
to Practical Embodiment 1 using the compound which was produced in Reference Example 17. 
We split this using silica gel column chromatography and obtained the compound in the present 
invention 

High Polarized Body 



TLC: Rf 0.32 (methylene chloride : methanol = 9:1); 

NMR (DMSO-d 6 : 8 1.97 (m, 4H), 2.18 (m> 2H), 2.99 (m 5 4H), 3.25 (s 5 2H), 3.35 (m,lH), 3.78 
(m, 1H), 4.66 (s,lH), 4.80 (m,lH), 7.17 (m,4H), 8.82 (s,lH), 10.65 (s 5 1H). 
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Low Polarized Body 

TLC: Rf 0.43 (methylene chloride : methanol = 9 • 1)- 

NMR (PMSO-dj) : 8 1.97 (m,4H), 2.18 (m, 2H), 2.99 (m, 4H) 3 25 (s 2ffi 3 35 ( m im 1 78 
(m, 1H), 4.66 (s, 1H), 4.80 (m,lH), 7.17 ( m ,4H)! 8.82 (Ilk) lb 65 ^ 3 ' 78 

Practical Embodiment 5 (1) : (2S)-l-(2-a2aspiro [4.4] nona-3-yl carbonyll pyrrohdine-2- 
carbomtnle • hydrochloride J pyirouQme z ' 

We carried out the same operations as in the methods indicated in Reference Examnle 1 2 
to Reference Example 13 to Reference Example 14 to Reference Example 15 to Retell 
a 6 * Example 17 to Reference Example 18 to Reference Ex^e 19 to 

Practical Embodiment 5 and we obtained the compound in the present invention 

TLC: Rf 0.32, 0.23 (methylene chloride : methanol = 9 • IV 

NMR (CDCls): 8 1.50-2.50 (m, 14H), 3.30-4.30 (m,4H), 4.70-5.43 (m, 2H). 




to Practical ^W, ^ T^ 0 * 8 38 indicated * ^ methods * Terence Example 1 
to Practical Embodiment 1 using the compound which was produced in Reference Example 22 
and we obtained the compound in the present invention. example 22 

TLC: Rf 0.36 (chloroform : methanol = 9 1)- 

WMSO-d.) : 8 1.60 (m, 1H), 2.19 (m^H), 2.85 (m,4H), 3.53 (m, 4H), 4.59 (m, 2H), 7.27 

Practical Embodiment 7 : (2S)- H [(2S, 4E)-4-benzylidene pyrrolidine-2-yl] carbonyl) 
pyrrohdme-2-carbomtrile • hydrochloride «"unyy 
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We carried out the same operations as indicated in the methods in Reference Example 1 
to Practical Embodiment 1 using the compound which was produced in Reference Example 21 
and we obtained the compound in the present invention. 
TLC: Rf 0.32 (chloroform : methanol = 9:1); 

NRM (DMSO-dV. 5 2.15 (m, 4H), 2.78 (dd, J = 17.31, 7.97 Hz, 1H), 3.44 (m, 1H), 3.65 (m,2H), 
4.02 (m, 2H), 4.74 (t, J = 8.24 Hz, 1H), 4.84 (dd, J = 7.83, 4.81 Hz, 1H0, 6.61 (s, 1H), 7.34 
(m,5H). 

Practical Embodiment 8 : (2S)-1-{[2S), 4R) -4-[4-trifluoromethyl) phenyl] pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 




We carried out the same operations as indicated in the methods in Reference Example 1 to 
Practical Embodiment 1 using the compound produced in Reference Example 26 and obtained 
the compound in the present invention. 
TLC: Rf 0.55 (chloroform : methanol = 5:1); 

NMR (DMSO-d*: 8 1.80-2.30 (m, 5H), 3.00 (m, 1H), 3.26 (m, 1H), 3.67 (m,4H), 4.63 (dd, J = 
10.16, 7.14 Hz, 1H), 4.85 (dd, J =7.97, 4.94 Hz, 1H), 7.59 (d, J = 8.52 Hz. 2H), 7.72 (d, J = 8.52 
Hz, 2H), 9.61 (m, 2H). 
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Practical Embodiment 8 (1) ~ Practical Embodiment 8 (17) 

to Refe^ceSS,^ JftTf ** " the methods in Reference Exam P le 23 

to Keterence Example 24 to Reference Example 25 to Reference Example 26 to Practical 

Embodiment 8 and we obtained the compound in the present invention 

Practical Embodiment 8 (1) : (2S) -1- { [(2S, 4R)-4-phenyl pyrrolidine-2-yl] carbonyl} 
pyrrohdme-2-carnitrile • hydrochloride y }w>°nyi) 

Practical Embodiment 8 (2) : (2S) -1- {[(2S, 4R)-4-phenyl pyrrolidine-2-yl] carbonyl} 
pyrrohdine-2-carbonitrile • hydrochloride ^oonyi) 

TwoH? E f "t^J 8 (3> : (2S) - J -«( 2S ' 4 S)-4-(2-furyl) pyrrolidine-2-yl] carbonyl} 
pyrrohdme-2-carbomtnle • hydrochloride 

Practical Embodiment 8 (4) : (2S)-1-{[(2S, 4R)-4-(4-fluorophenyl) pyrrolidine-2-yl] carbonyl} 
pyrrohdme-2-carbonitrile • hydrochloride caroonyij 

P»2^ 

£52f ."SKIS : (2SH - {[(2S ' 4R >«^ P-ohdine-2-y, carbonyl) 

Practical Embodiment 8 (7) : (2S)-1- {[(2S, 4R)-4.pyridine-3-yl pyrrolidine-2-yll carbonyl} 
pyrrohdme-2-carbonitrile • dihydrochloride caroonyij 

Practical Embodiment 8 (8) : (2S)-1-{[(2S, 4R)-4-(3-methyl phenyl) pyrrolidine-2-yll 
carbonyl} pyrrohdme-2-carbonitrile. hydrochloride 

Practical Embodiment 8 (9) : (2S)-1-{[(2S, 4R)-4-(2-methyl phenyl) pyrrolidine-2-yl] 
carbonyl} pyrrohdme-2-carbonitrile . hydrochloride 

flotn Emb< l d ! ,nen ) t 8 ( ?°> : ( 2S )"1-{[(2S, 4S)-4-(l-benzomrane-2-yl) pyrrobdine-2-yl] 
carbonyl} pyrrolidme-2-carbonitrile • hydrochloride 

Sr^ 8 (2S >Hr(2S,4R)-4-^^ 
carbonyl} pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 8 (12) : (2S)-1-{[(2S, 4R)-4- (3-mryl) pyrrolidine-2-yl] carbonyl} 
pyrrohdme-2-carbonitrile • hydrochloride wn»nyi> 

carbonyl} pyrrolidme-2-carbonitrile • hydrochloride 
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Practical Embodiment 8 (14) : 3-{[(2S, 4R)-4-phenyl pyrrolidine-2-yl] carbonyl}-l,3 - 
thiazolidine • hydrochloride 

Practical Embodiment 8 (15) : (2S)-1-{[(2S, 4R)-4-(2,6-dimethyl phenyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 8 (16) : (2S)-1-{[(2S, 4R)-4- (1-naphthyl) pyrrolidine-2-yl] carbonyl 
pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 8 (17) : (2S)-1-{[(2S, 4R)-4-(2-naphthyl) pyrrolidine -2- yl] carbonyl} 
pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 9 : (2S)-l-[(4-phenyl-2,5-dihydro-lH-pyrrole-2-yl] carbonyl] 
pyrrolidine-2-carbonitrile • hydrochloride 



We carried out the same operations as indicated using the method indicated in Reference 
Example 24 to Reference Example 26 to Practical Example 8 using the compound which was 
produced in Reference Example 23 and we obtained the compound in the present invention. 

TLC: Rf 0.44, 0.36 (chloroform: methanol = 9:1); 

NMR (DMSO-de) : £2.19 (m,4H), 3.82 (m, 2H), 4.50 (m,2H), 4.83 (m, 1H), 5.44 (m,lH), 6.56 
(m, 1H), 7.48 (m, 5H), 10.13 (m,lH). 

Practical Embodiment 10 : (4R)-3-{[(4R)-2-phenyl-l,3-thiazolidine-4-yl] carbonyl}-l,3- 
thiazohdine-4-carbonitrile • hydrochloride 



We carried out the same operations as indicated in the methods in Practical Embodiment 
1 using the compound produced in Reference Example 28 and we obtained the compound in the 
present invention. 




CM 
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TLC : Rf 0.60 (ethyl acetate: n-hexane = 2:1); 

NMR (DMSO-d 6 ) : 8 7.63-7.52 (m, 2H), 7.45-7.30 (m, 3H), 5.84-5.58 (m, 1H). 
5.34-5.24 (m, 1H), 4.92-4.44 (m, 3H), 4.04 (bs, 2H), 3.62-3.14 (m, 4H). 



Practical Embodiment 10 (1) ~ Practical Embodiment 10 (13) 

We carried out the same operations as indicated in the methods indicated in Reference 
Example 27 to Reference Example 28 to Practical Embodiment 10. 

Practical Embodiment 10 (1) : (4R)-3-{[(4R)-2-(2-phenyl ethyl)- l,3-thiazohdine-4-yl] 
carbonyl} - 1 .3-thiazohdine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (2) : (4R)-3-{[(4R)-2-i S obutyl-l,3-thiazolidine-4-yl] carbonyl} -1.3 
thiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (3) : (4R)-3-{[(4R)-2-(2-methyl phenyl)- 1, 3 -thiazohdine-4-yl] 
carbonyl} -1,3- tluazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (4) : (4R)-3-{[(4R)-2-(2-chlorophenyl)-l,3 - thiazolidine-4-yl] 
carbonyl} -l,3-thiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (5) :(4R)-3-{[(4R)-2-(3-methyl phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} - 1 ,3-thiazohdine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (6) : (4R)-3-{[(4R)-2-(4-methyl phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} - 1 ,3- thiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (7) : (4R)-3-{[(4R)-2-(3-chlorophenyl)-l,3-thiazolidine-4-yl] 
carbonyl}-l,3-thiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (8) : (4R)-3-{[(4R)-2-(4-cmorophenyl)-l,3-tWa2ohdine-4-yl] 
carbonyl} - 1 3-thiazolidme-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (9) : (4R)-3-{[(4R)-2-(2-methoxy phenyl)- l,3-thiazolidine-4-yl] 
caibonyl}-13-tliiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (10) : (4R)-3-{[(4R)-2-(3-methoxy phenyl)- l,3-thiazolidine-4-yl] 
carbonyl} - 1 3-tWazolidme-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (11) :(4R)-3-{[(4R)-2-(4-methoxy phenyl)-l,3 - thiazolidine-4-yl}- 
1,3 -thiazolidine-4-carbonitrile • hydrochloride 
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Practical Embodiment 10 (12) : (4R)-3-{[(4R)-2-benzyl-l,3-thiazolidine-4-yl] carbonyl}-l,3 - 
thiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 10 (13) : (4R)-3-{[(4R)-2-(3-phenyl propyl)- l,3-thiazolidine-4-yl] 
carbonyl}-l,3-thiazolidine-4-carbonitrile • hydrochloride 

Practical Embodiment 11 : (2S)-1-{[(2S, 4S)-4-aryl pyrrolidine-2-yl] carbonyl} pyrrolidine-2- 
carbonitrile • hydrochloride 



We carried out the same operations as indicated in the methods in Reference Example 1 1 to 
Reference Example 1 to Practical Embodiment 1 using the compound produced in Reference 
Example 29 and obtained the compound in the present invention. 
TLC: Rf 0.40 (methylene chloride: methanol = 9:1); 

NMR (DMSO-de): 8 1.44 (m, 1H), 1.90-2.50 (m,8H), 2.60 (m, 1H), 2.87 (t, J = 10.03 Hz, 1H), 
3.57 (m, 2H), 4.45 (t, J = 8.52 Hz, 1H), 4.82 (dd, J = 7.97, 4.67 Hz,lH), 5.05 (m, 2H), 5.77 (m, 
1H), 8.69 (s, 1H), 10.37 (s, 1H). 

Practical Embodiment 11 (1) :(2S)-1-{[(2S, 4S)-4-propyl pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • hydrochloride 

We carried out the same operations as indicated in the methods in Reference Example 5 
to Practical Embodiment 11 using the compound which was produced in Reference Example 29 
and obtained the compound in the present invention. 
TLC: Rf 0.34 (methylene chloride : methanol = 9:1); 

NMR (DMSO-de): 8 0.86 (t, J = 7.00 Hz, 3H), 1.20 -1.40 (m, 5H), 1.90-2.30 (m, 5H), 3.59 (m, 
2H), 4.43 (m, 1H), 4.82 (dd, J = 7.83, 4.81 Hz, 1H), 8.66 (s, 1H), 10.38 (s, 1H). 

Practical Embodiment 12 : (2S)-l-{[4-(5-methyl-l,3,4-oxadiazole-2-yl] pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 
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We carried out the same operations as indicated in the methods in Reference Example 1 1 to 
Reference Example 1 to Practical Embodiment 1 using the compound produced in Reference 
Example 32 and obtained the compound in the present invention. 
TLC: Rf 0.42 (methylene chloride : methanol = 9:1); 

NMR gMSO -de) ):S 2 13 (in. 5H), 2.46 (s, 3H),2.93 (m,lH),3.43 ( m , 2H), 3.86 (m,3H), 4.70 (s, 
1H) 4.77 (dd, J = 6.59, 4.12 Hz, 1H), 9.15 (s,lH), 10.49 (s,lH). 

Practical Embodiment 13 : (2S)-l-{[4-(2-methyl-l,3-thiazole-4-yl] pyrrolidine-2-yl] carbonyl] 
pyrrolidine-2-carbonitrile • dihydrochloride 




We earned out the same operations as indicated in the methods in Reference Example 1 1 
to Reference Example 1 to Practical Embodiment 1 using the compound produced by Reference 
Example 34 and obtained the compound in the present invention as follows. 
TLC: Rf 0.45 (methylene chloride : methanol : ethyl acetate = 17 • 2 1 )• 

uT,?^ S °;S : ft 0 ? (m ' 3H) ' 2 21 (m ' 2H) ' 2 - 62 263 & 3H )' 2 ' 86 fo 1H )> 3-27 (m, 
!^4 aSlO 82^' im ^ ^ ^ ^ ^ ^ ? ' 39 ^ 7 41 (S> 1H) ' M1 (S ' 

Practical Embodiment 14 : 2-((3R,5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrohdine-3-yl] benzoate • 4-methylene benzene sulfonate 
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We added p-toluene sulfonate (99.6 mg) to a 1,4-dioxane (2.4 ml) solution of the 
compound (198 mg) produced in Reference Example 36 and stirred it for 10 hours at 80°C. We 
concentrated the reaction mixture, cleaned the residue with diethyl ether and obtained the 
compound (161 mg) in the title. 

TLC: Rf 0.29 (chloroform : methanol : acetate : water = 80 : 20 : 3 : 3); 
NMR (DMSO-D 6 ) : 8 1.99 (m, 3H), 2.18 (m, 2H), 2.28 (s, 3H), 2.89 (m, 1H), 3. 23 (m, 1H), 
3.54 (m, 3H), 4.37 (m, 1H), 4.67 (m, 1H), 4.86 (dd, J = 8.06, 5.13 Hz, 1H), 7.10 (d, J = 8.06 Hz, 
2H), 7.39 (m, 1H), 7.46 (d, J = 8.06 Hz, 2H), 7.56 (m, 2H), 7.80 (d, J = 7.32 Hz, 1H), 8.98 (s, 
1H), 9.57 (s, 1H), 13.16 (s, 1H). 

Practical Embodiment 14 (1) ~ Practical Embodiment 14 (3) 

We carried out the same operations as the method indicated in Practical Embodiments 
and obtained the following compounds. 

Practical Embodiment 14 (1) : 5-((3R, 5S)-5- {[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl]-2-hydroxy benzoate • 4-methyl benzene sulfonate 

Practical Embodiment 14 (2) : 3 - ((3R, 5S)-5- {[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl] benzoate • 4-methyl benzene sulfonate 

Practical Embodiment 14 (3) : 4-((3R,5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl] benzoate • 4-methyl benzene sulfonate 

Practical Embodiment 15 : ( (3R,5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} pyrrolidine- 
3-yl] acetate • 4-methyl benzene sulfonate 
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We earned out the same operations as indicated in the method in Practical Embodiment 14 using 
the compound winch was produced in Reference Example 37 and we obtained the compound in 

TLC: Rf 0.17 (chloroform : methanol : acetate = 5 • 1 • 1)- 

NMR(DMSO-D 6 : 8 1.45 (m, 1H), 2.13 (m, 4H), 2.28 (s,' 3H), 2.55 (m 4H) 2 94 (m 1H) 3 40 

Practical Embodiment 16 : (2S)- H [(2S, 4R)-4-(2-morpholine-4-yl-2-oxyethyl) pytrohdine-2- 
yl] carbonyl} pyrrohdme-2-carbonitrile . 4-methyl benzene sulfonate 




We carried out the same operations as in the methods in Reference Example 3 (change to Boc) 
using the compound produced in Practical Embodiment 15 to Reference LJ^Tf^^l 

method indicated * Practical Embodiment 14 - d - £ 

TLC: Rf 0.21 (ethyl acetate : acetate : water = 3 • 1 ■ 1)- 

^^im ^ 1HX 2 -° 8 (m ' 5H) ' 228 3H >> 256 (™> 1H), 2.65 
(m 2H), 2.90 (m,lH), 3.45 (m, 1 1H), 4.48 (m, 1H), 4.82 (dd, J = 7.78 4 85 Hz 1ID 7 10 (d. T- 
8.06 Hz, 2H), 7.46 (d, J= 8.06 Hz, 2H), 8.67 (m, 1H), 9.32 (m, 1H) ^ (4 " 



Practical Embodiment 16 (1) ~ Practical Embodiment 16 (10) 
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We carried out the same operations as in the method indicated in Practical Embodiment 
16 and obtained the following compounds (however, it should be noted that Practical 
Embodiment 16 (1) uses the compound produced in Reference Example 31 as a raw material). 

Practical Embodiment 16 (1) : 5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} -N -phenyl 
pyrrolidine-3-carboxy amide • hydrochloride 

Practical Embodiment 16 (2) : 2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl] acetamide • 4-methyl benzene sulfonate 

Practical Embodiment 16 (3) : 2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl)-N-(methyl sulfonyl) acetamide • 4-methyl benzene sulfonate 

Practical Embodiment 16 (4) : 2-((3R, 5R)-5- {[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl)-N-methyl acetamide • 4-methyl benzene sulfonate 

Practical Embodiment 16 (5) : 2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] 
carbonyl}pyrrolidine -3-yl)-N,N-bis (2-methoxy ethyl) acetamide • 4-methyl benzene sulfonate 

Practical Embodiment 16 (6) : 2- ((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] 
carbonyl}pyrrolidine-3-yl)-N-(4-hydroxy butyl) acetamide • methyl benzene sulfonate 

Practical Embodiment 16 (7) : (2S)-1- ({(2S, 4R)-4-[2-4 (4-hydroxy piperidine-l-yl)-2-oxo 
ethyl] pyrrolidine-2-yl} carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 16 (8) : 2-((3R, 5S)-5-{[2S)-2-cyano pyrrolidine- l-yl)-2-oxoethyl] 
pyrrolidine-2-yl] carbonyl) pyrrolidine-2-carbonitrile • 4 methyl benzene sulfonated 

Practical Embodiment 16 (9) : 2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine -1-yl] carbonyl} 
pyrrolidine-3-yl]-N-(phenyl sulfonyl) acetamide • 4-methyl benzene sulfonate 

Practical Embodiment 16 (10) : 2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl]-N-[(lr, 5R, 7S)-3-hydroxy-l-adamantyl] acetamide • 4-methyl benzene 
sulfonate 

Practical Embodiment 17 : {[((3R, 5S)-5-{[(2S)-2-cyanopyrrolidine-l-yl] carbonyl} 
pyrrolidine-3-yl) acetyl] amino} acetate • 4-methyl benzene sulfonate 
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Vr*nJ?Z?T? t S3me ° perations ^ to Aw method indicated in Reference 

taSS I P k ? £nCe 1 (USing glyCiDe * beDZyl eSter > usin g * e com PO«nd produced 

m Practical Embodiment 15 -> contact reduction (we carried out using the same method as 

SSSTiW 8 *- ethy i ^ etate using palladium to * e J32d fa 

Practical Embodiment 1 4 and obtained the compound fa the title. 
TLC: Rf 0.19 (ethyl acetate : acetate : water = 31 1)- 

NMR(DMSO-D 6 ): S 1.44 (m,lH), 2.13 (m, 5H), 2.28 (s,3H), 2.34 (m 1H) 2 65 fm 2fD 2 94 

fisSt H) »J- 8 Sif^l & / V* * 4 46 ^ = 7.8 , 
4.76 Hz, 1H), 7.10 (d, J - 8.24 Hz, 2H), 8.28 (t, J = 5.95 Hz, 1H), 8.69 (s, 1H), 9.30 (s, 1H). 

Practical Embodiment 17 (1) ~ Practical Embodiment 17 (2) 

7 and wSSirxr * e method **** 111 *■ practicai e — 

Practical Embodiment 17 (1): [[(3 R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrol,dme-3-yl) acetyl] (methyl) (amino] acetate . 4 -methyl benzene sulfonate 

Practical Embodiment 17 (2) : [[(3R, 5S)-5-{[(2S)-2-cyano pyirolidfae-1-yl] carbonyl} 
pyrrohdine-3-yl] acetyl] (methyl) amino] acetate . 4-methyl benzene sulfonate 

X!^!^ 18 •' (2S > 1 -^ 4R )- 4 -^ methyl)-L-propyl] pyrrolidfae-2-carbonitrile 
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• CF 3 CO0H 



We carried out the same operations as indicated in the method in Reference Example 3 
using the compound produced in Practical Embodiment 16 (2) for change to Boc. We dissolved 
the compound (250 mg) obtained in THF (2 ml), added pyridine (0. 1 8 ml) and a trifluoroacetate 
anhydride (0.12 ml) and stirred the mixture for 2 hours at 0°C. We added water to the reaction 
mixture, extracted it using ethyl acetate, cleaned it with successively 0.1 N hydrochloric acid, 
water and saturated brine, dried it and concentrated it. We cleaned the residue in ether-ethyl 
acetate (5 / 1) and obtained the Boc body of the compound in the title. 

We carried out the same operations as in the method indicated in Reference Example 3 using the 
compound produced in Practical Embodiment 16 (2) for change to Boc. We dissolved the 
compound (250 mg) obtained in THF (2 ml), added pyridine (0.18 ml) and a trifluoro acetate 
anhydride (0.12 ml) at 0 6 C and stirred the mixture for 2 hours at 0°C. We added water to the 
reaction mixture, extracted it with ethyl acetate, cleaned it with successively 0.1 N hydrochloric 
acid, water and saturated brine, dried it and concentrated it. We cleaned the residue with ether- 
ethyl acetate (5 / 1) and obtained the Boc body of the compound (156 mg) in the title. 

We carried out the same operations as the method indicated in Practical Embodiment 14 
using the compound obtained and obtained the compound in the title. 

TLC : Rf 0.35 (ethyl acetate : acetate : water = 3:1:1); 

NMR (DMSO-De) :S 1.56 (m, 1H), 2.03 (m, 2H), 2.20 (m, 3H), 2.64 (m, 3H) 2.99 (m,lH) 3.57 
(m, 3H), 4.50 (m, 1H), 4.84 (dd, J = 7.81, 4.88 Hz, 1H) 8.83 (s, 1H) 9.46 (2, 1H). 

Practical Embodiment 18 (1) : (2S)-l-[(4R)-4- (4-cyano-2,6-dimethyl phenyl)-L-propyl] 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

We carried out the same operations as the method indicated in Practical Embodiment 18 
and obtained the compound in the title. 

Practical Embodiment 19 (1) ~ Practical Embodiment 19 (64) 

We carried out the same operations as the methods indicated in Reference Example 24 to 
Reference Example 5 to Reference Example 1 1 to Reference Example 1 to Practical 
Embodiment 1 and obtained the following compound. Further, we used the deprotective reaction 
of the protective group as an intermediary when it was necessary. 

Practical Embodiment 19 (1) : (2S)-1-{[(2S, 4R)-4-(2,6-dimethoxy phenyl) pyrrolidine-2-yl} 
pyrrolidine-2-carbonitrile • hydrochloride 
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TLC: Rf 0.44 (chloroform : methanol = 9 • 1)- 

- 8^ m?* ( ' = ' 1H) ' 4-85 (m ' 1H) ' 6 66 (d > J = 8 - 24 ^ 2H >> 7 -23 ft J 

Practical Embodiment 19 (2) : (2S)-1-{[(2S, 4R)-4-methyl pyirolidine-2-yl] carbonyl} 
pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 19 (3) : (2S)-1-{[(2S, 4R)-4-(3-methoxy phenyl) pyrrolidine-2-yll 
carbonyl} pyrrohdine -2- carbo nitrile • hydrochloride 

Practical Embodiment 19 (4) : (2S)-1- {[(2S, 4R)-4-(2-methoxy phenyl) pyrrohdine-2-yI] 
carbonyl} pyrrohdine-2-carbonitrile. hydrochloride 

Practical Embodiment 19 (5) : (2S)-1-{[(2S, 4R)-4- biphenyl-3-yl pyrrolidine-2-yl] carbonyl} 
pyrrohdine-2-carbonitrile • hydrochloride *«>onyi> 

Practical Embodiment 19 (6) : (2S)-1-[[(2S, 4R)-4-(2,5-dimethoxy phenyl) pyrrolidine-2-yll 
carbonyl} pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 19 (7) : (2S)-1-{[(2S, 4R)-4-biphenyl-4-yl pyrrohdine-2-yl] carbonyl} 
pyrrohdine-2-carbonitrile • hydrochloride yjumwnyi; 

Practical Embodiment 19 (8) : (2S)-1-{(2S, 4R)-4-(3,4-dimethyl phenyl) P yrrolidine-2-yl] 
carbonyl pyrrohdine-2-carbonitrile . 4-hydrochloride 

Practical Embodiment 19 (9) : (2S)-1-{[(2S, 4R)-4-(2,5-dimethyl phenyl) pyrrohdine-2-yll 
carbonyl} pyrrohdine-2-carbonitrile . hydrochloride 

Practical Embodiment 19 (10) : (2S)-1-{[(2S, 4R)-4-(2, 4-methoxy phenyl) pyrrohdine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

c P rrbnnvn "J? 1 ) : ( 2 S)-1-{[(2S, 4^-4.(3,4-^^ phenyl) pyrrohdine-2-yl] 

carbonyl} pyrrohdine-2-carbonitrile • hydrochloride 
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Practical Embodiment 19 (12) :(2S)-1- {[(2S, 4R)-4-biphenyl-2-yl pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 19 (13) : (2S)-1-{[(2S, 4R)-4-(2-isopropyl phenyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 19 (14) : (2S)-1-{(2S, 4R)-4- (2,3, 4-trimethoxy phenyl) pyrrolidine-2- 
yl] carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 19 (15):(2S)-1-{[(2S, 4R)-4-phenetyl pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (16) : (2S)-1-{[(2S, 4R)-4-(l,3-benzoxole-5-yl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (17) : N-[2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl) phenyl] methane sulfonamide • 4-methyl benzene sulfonate 

Practical Embodiment 19 (18) : 4-l((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl)-N, N-dimethyl benzamide • methyl benzene sulfonate 

Practical Embodiment 19 (19) :(2)-l-{[(2S, 4R)-4-(4-hydroxy-2,6-dimethy phenyl) 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (20) : (2S)-1-{[(2S, 4R)-4-(4-methoxy-2,6-dimethyl phenyl) 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (21) : (2S)-1-({2S, 4R)-4-[4-(benzyl oxy)-2,6-dimethyl phenyl] 
pyrrolidine-2-yl} carbonyl) pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (22) : 4 -((3R, 5S)-5-{[(2S)-2-cyano pyrroUdine-l-yl] carbony} 
pyrrolidine-3-yl)-3,5-dimethyl phenyl methane sulfonate • 4-methyl benzene sulfonate 

Practical Embodiment 19 (23) : (2S)-1-({(2S, 4R)-4-[2-(benzyl oxy) phenyl] pyrrolidine-2-yl} 
carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (24) : (2S)-1-({(2S, 4R)-4-[2-hydroxy phenyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (25) : (2S)-1-({(2S, 4R)-4-[{(2S, 4R)-4-[2-hydroxy-5-(methyl 
sulfonyl) phenyl] pyrrolidine-2-yl} carbonyl) pyrrolidine-2-carbonyl • 4-methyl benzene 
sulfonate 



77 



Practical Embodiment 19 (26) : 4-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl)-N, 3, 5-trimethyl benzamide • 4-methyl benzene sulfonate 

Practical Embodiment 19 (27) : 4-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl) -N, N, 3,5-tetramethyl benzamide • 4- methyl benzene sulfonate 

Practical Embodiment 19 (28) : (2S)-1-{(2S, 4R)-4-(4-hydroxy phenyl) pyrrolidine-2- 
carbonitnle • 4-methyl benzene sulfonate 

Practical Embodiment 19 (29) : (2S)-1- {[(2S, 4R)-4-(3-hydroxy phenyl) pyrrolidine-2-yl] 
carbonyl} pyrroUdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (30) : 4-((3R, 5S)-5-{[(2S)-2-cyano pyrrohdine-l-yl] carbonyl} 
pyrrolidme-3-yl)-3,5-dimethyl benzamide • methyl benzene sulfonate 

Practical Embodiment 19 (31) : (2S)-1-{[(2S, 4R)-4-(2,6-difluoro phenyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (32) : (2S)-1-{[(2S, 4R)-4-(2-fluoro-6-methoxy phenyl) pyrrolidine- 
2-yIJ carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (33) : (2S)-1-({(2S, 4R)-4-[4-(hydroxy methyl)-2,6- dimethyl 
phenyl] pyrrohdine-2-yl} carbonyl) pyrrolidine-2-carbonitrile . 4-methyl benzene sulfonate 

Practical Embodiment 19 (34) : (2S)-1-({2S, 4R)-4-[4-(hydroxy memyl)-2,6-dime1h y l phenyl] 
pyrrohdme-2-yl} carbonyl) pyrrolidine-2-carbonitrile . 4-methyl benzene sulfonate 

Practical Embodiment 19 (35) :(2S)-1-{[(2S, 4R)-4-(2-methoxy-4,6-dimethyl phenyl) 
pyrrohdme-2-yl] carbonyl} pyrrolidme-2-carbinitrile . 4-methyl benzene sulfonate 

Practical Embodiment 19 (36) : (2S)-1-{[(2S, 4R)-4-(4-hydroxy-2,3,6-trimethyl phenyl) 
pyrrohdme-2-yl] carbonyl) pyirolidine-2-carbonitrile . 4-methyl benzene sulfonate 

Practical Embodiment 19 (37) : (2S)-1-{[2S, 4R)-4- (2-hydroxy-4-methoxy-6-methyl phenyl) 
pyrrohdme-2-yl] carbonyl} pyrrolidine-2-carbomtrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (38) : (2S)-1-{[(2S, 4R)-4-(4-hydroxy-3-methoxy phenyl) 
pyrrohdme-2-yl] carbonyl} pyrroUdine-2-carbonitrile . 4-methyl benzene sulfonate 

Practical Embodiment 19 (39) : (2S)-1-{[(2S, 4R)-4-(3-hydroxy-2A6-trimethyi phenyl) 
pyrrolidme-2-yl] carbonyl} pyn-oUdine-2-carbonitrile . 4-methyl benzene sulfonate 

Practical Embodiment 19 (40) : (2S)-1-{[(2S), 4R)-4- ( 4-hydroxy-3,5-dimethyl phenyl) 
pyrrohdine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • methyl benzene sulfonate 
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Practical Embodiment 19 (41) : (2S)-1-{[(2S, 4R)-4- (4-hydroxy-2-methoxy-6-methyl phenyl) 
pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (42) : (2S)-1-{[(2S, 4R)-4-(2-ethyl-6-methyl phenyl) pyrrolidine-2- 
yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (43) : (2S)-1-{[(2S, 4R)-4-(3-hydroxy-2,6-methyl phenyl) 
pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (44) : (2S)-1-{[(2S, 4R)-4-[4-(2-hydroxy ethoxy)-2,6-dimethyl 
phenyl] pyrrolidine-2-yl] carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (45) : (2S)-1-({(2S, 4R)-4-[4-(2-methoxy ethoxy)-2,6-dimethyl 
phenyl] pyrrolidine-2-yl] carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (46) : (2S)-1-{[(2S, 4R)-4-(4-hydrox-2,6-dimethoxy phenyl) 
pyrrolidine-2-yl] carbonyl] pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (47) : (2S)-1-{[(2S, 4R)-4-(4-ethoyx -2-hydroxy-6-methyl phenyl) 
pyrrolidine-2-yl] carbonyl} pyrroUdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (48) : (2S)-l-{[(2S,4R)-4-(2-ethyl-4-hydrox-6-methyl phenyl) 
pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (49) : N-[4-((3R, 5S)-5{[(2S)-2-cyano pyrrohdine-l-yl] carbonyl} 
pyrrolidine-3-yl) phenyl] methane sulfamide • 4-methyl benzene sulfonate 

Practical Embodiment 19 (50) : (2S)-1-({(2S, 4R)-4-[4-(tetrahydro-2H-pyrane-4-yl oxy) 
phenyl] pyrrolidine-2-yl} carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (51) : (2S)-1-[((2S, 4R)-4- {4-[3-hydroxy-2-(hydroxy methyl) 
propoxy] phenyl} pyrrolidine-2-yl) carbonyl] pyrrolidine-2-carbonitrile • 4-methyl benzene 
sulfonate 

Practical Embodiment 19 (52) : (2S)-1- {[(2S, 4R)-4-(2,6-diethoxy-4-hydroxy phenyl) 
pyrrohdine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (53) : (2S)-1-{[(2S, 4R)-4-(2-ethoxy-4-hydroxy-6-methyl phenyl) 
pyrrolidine-2-yl] carbony} pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (54) : (2S)-l-{[(2S,4R)-4-(2-hydroxy-4-isopropoxy-6-methyl 
phenyl) pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 
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Practical Embodiment 19 (55) : (2S)-1-{[(2S, 4R)-4-(4-hydroxy-2-isopropoxy-6-methyl 
phenyl) pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (56) : (2S)-l-{[(2S,4R)-4-(2-methoxy-l-naphthyl) pyrrohdine-2-yl] 
carbonyl} pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (57) : (2S)-1-{[(2S, 4R)-4-(4-hydroxy-2-methyl-6-propyl phenyl) 
pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (58) : (2S)-1-{[2S, 4R)-4-(3,4-dihydroxy phenyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidme-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (59) : (2S)-1-{[(2S, 4R)-4-(3-hydroxy-2-methoxy-6-methyl phenyl) 
pyrrolidine -2-yl] carbonyl} pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (60) : (2S)-1-({2S, 4R)-4-[4-(benzyl oxy)-2-methoxy-6-methyl 
phenyl] pyrrolidine-2-yl] carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (61) : (2S)-l-{[(2S,4R)-4-(5-hydroxy-2-methoxy phenyl) 
pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-sulfonate 

Practical Embodiment 19 (62) : (2S)-1-{[(2S, 4R)-4-(5-hydroxy-2-methyl phenyl) pyrrolidine- 
2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (63) : (2S)-1- {[(2S, 4R)-4-(3-hydroxy-2-methyl phenyl) pyrrolidine 
-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 19 (64) : (2S)-1-({(2S, 4R)-4-[3-hydroxy-4-(2-hydroxy ethoxy) phenyl] 
pyrrolidine-2-yl} carbonyl) pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 20 : [3-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrohdme-3-yl) phenoxy] acetate • 4-methyl benzene sulfonate 
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We carried out the same operations as in the method indicated in Reference Example 3 
using the compound (IA-255) produced in Practical Embodiment 19 (29) and obtained the Boc 
body. We dissolved the Boc body (230 mg) in methyl ethyl ketone (3 ml), added potassium 
carbonate (414 mg) and bromo benzyl acetate (0.29 ml) and refluxed the mixture for 1 hour. We 
diluted the mixture with ethyl acetate, cleaned it with successively water and saturated brine, 
dried it using anhydrous magnesium sulfate and concentrated it. We refined the residue using 
silica gel column chromatography (hexane : ethyl acetate = 1 : 1) and obtained the compound 
(308 mg) in the title. We carried out the same operations on the compound obtained using the 
method indicated in Reference Example 5 to Practical Embodiment 14 and obtained the 
compound in the title. 

TLC: Rf 0.39 (ethyl acetate: acetate : water = 3 : 1 : 1); 

NMR (DMSO-D 6 ): £1.81 (m, 1H), 2.14 (m, 4H), 2.28 (s, 3H), 2.94 (m, 1H), 3.24 (m, 1H), 3.59 
(m,4H), 4.60 (m,lH), 4.67 (s,2H), 4.85 (dd, J = 7.96, 4.85 Hz, 1H), 6.82 (dd, J = 8.51, 2.29 Hz, 
1H), 6.92 (m,2H), 7.10 (d, J = 8.06 Hz, 2H), 7.26 (t, J =7.96 Hz, 1H), 7.47 (d, J = 8.06 Hz, 2H), 
8.95 (m, 1H), 9.52 (m,lH). 

Practical Embodiment 20 (1) ~ Practical Embodiment 20 (6) 

We carried out the same operations as the method indicated in Practical Embodiment 20 
and obtained the following compounds. 

Practical Embodiment 20 (1) : [4-((3R, 5S) -5- {[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrohdine-3-yl) phenoxy] acetate • 4 -methyl benzene sulfonate 

Practical Embodiment 20 (2) : 2-[4-((3R, 5S)-5-{[(2S)-2-cyanopyrrolidine-l-yl] carbonyl} 
pyrroUdine-l-yl] carbonyl} pyrrolidine-3-yl) phenoxy]-2-methyl propanate • 4-methyl benzene 
sulfonate 

Practical Embodiment 20 (3) : [4-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl} -3,5-dimethyl phenoxy] acetate • 4-methyl benzene sulfonate 

Practical Embodiment 20 (4) : 2, 2'-[[4-((3R,5S)-5-[ [(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl) -1,2-phenylene] bis (oxy)] diacetate • 4- methyl benzene sulfonate 

Practical Embodiment 20 (5) :[4- ((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine -3-yl)-3-methoxy-5-methyl phenoxy] acetate • 4-methyl benzene sulfonate 



81 



Practical Embodiment 20 (6) : [4- ((3R, 5S)-5-{[(2S)- 2- cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl)-3,5-dimethoxy phenoxy] acetate • 4-methyl benzene sulfonate 

Practical Embodiment 21 : 4-[4-((3R, 5S) -5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine -3-yl) phenoxy] butonate • 4- methyl benzene sulfonate 




We carried out the same operations as in the method indicated in Reference Example 5 to 
Practical Embodiment 14 using the compound produced in Reference Example 38 and obtained 
the compound in the title. 
TLC: Rf 0.24 (chloroform : methane = 9:1); 

NMR (DMSO-D 6 ) : 8 2.02 (m,7H), 2.28 (s, 3H), 2.36 (t, J = 7.32 Hz, 2H), 2.91 (m, 1H), 3.18 
(m, 1H), 3.53 (m, 4H), 3.95 (t, J = 6.50 Hz, 2H), 4.59 (m, 1H), 4.85 (dd, J = 7.87, 4.76 Hz, 1H), 
6.90 (d, J = 8.06 Hz, 2H), 8.91 (m, 1H), 9.49 (m, 1H) 

Practical Embodiment 21 (1) : trans-4-[4-(3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] 
carbonyl} pyrrolidine-3-yl) phenoxy] cyclohexane carboxylate • 4-methyl benzene sulfonate 

We carried out the same operations as the method indicated in Practical Embodiment 21 and 
obtained the compound in the title 

Practical Embodiment 22 : ethyl ((3R, 5S)-5- {[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl] acetate • 4 -methyl benzene sulfonate 



We carried out the same operations as in the method indicated in Reference Example 3 using the 
compound produced in Practical Embodiment 15. We added p-toluene sulfonate 1 hydrate (119 



O 




CM 
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mg) to an ethanol solution (2 ml) of the compound (200 mg) obtained and refluxed the mixture 
for 4 hours. We concentrated the reaction mixture, cleaned the residue in ethyl acetate and 
obtained the compound (184 mg) in the title. 

TLC: Rf 0.50 (chloroform : methanol = 5:1); 

NMR (DMSO-D 6 ) : 8 1.18 (t, J = 7.14 Hz, 3H), 1.46 (m, 1H), 2.01(m, 2H), 2.17 (m,2H), 2.28 
(s,3H), 2.63 (m, 4H), 2.96 (m, 1H), 3.40 (m, 1H), 3.55 (m, 2H), 4.06 (q, J = 7.14 Hz, 2H), 4.47 
(m, 1H), 4.83 (dd, J = 7.78, 4.85 Hz, 1H), 7.10 (d, J = 8.06 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 
8.72 (s, 1H), 9.31(2, 1H). 

Practical Embodiment 22 (1) : ethyl 4-[4-((3R, 5S)-5-{[(2S) -2-cyano pyrrolidine- 1-yl] 
carbonyl} pyrrolidine -3-yl) phenoxy] butonate • 4-methyl benzene sulfonate 

We carried out the same operations as in the method indicated in Practical Embodiment 
22 and obtained the compound in the title. 

Practical Embodiment 23 : (2S)-l-[(4R)-4-(2-hydroxy ethyl)-L-prolyl] pyrrolidine-2- 
carbonitrile • 4- methyl benzene sulfonate 




We carried out the same operations as in the method indicated in Practical Embodiment 14 using 
the compound produced in Reference Example 41 and obtained the compound in the title. 
TLC: Rf 0.20 (chloroform : methanol : acetate =8:2:1); 

NMR (DMSO-D 6 ): 5 1.39 (m, 1H), 1.55 (m, 2H), 1.72 (m, 1H), 2.02 (m, 2H), 2.18 (m, 2H), 
2.28 (s, 3H), 2.67 (m, 1H), 2.87 (m, 1H), 3.41 (m, 3H), 3.57 (m, 2H), 4.00 (m, 1H), 4.43 (m, 
1H), 4.82 (dd, J = 7.69, 4.76 Hz, 1H), 7.10 (d, J = 8.06 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 867 
(s, 1H), 9.29 (s, 1H). 

Practical Embodiment 23 (1) : (2S) - 1- [(4S) -4-(3-hydroxy propyl)-L-prolyl] pyrolidine-2- 
carbonitrile • 4- methyl benzene sulfonate 

We carried out the same operations as in the method indicated in Reference Example 39 
to Reference Example 40 to Reference Example 41 to Practical Embodiment 23 and obtained the 
compound in the title. 
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Practical Embodiment 24 (1) ~ Practical Embodiment 24 (2) 

We carried out the same operations as in the method indicated in Reference Example 38 
(b) using the compound produced in Reference Example 41 to Reference Example 5 to Practical 
Embodiment 14 (using an equivalent alcohol body) and obtained the following compounds. 

Practical Embodiment 24 (1) : (2S)-l-{(4R)-4-[2-(4-hydroxy phenoxy) ethyl] -L-prolyl} 
pyrroUdine-2-carbonitrile • 4-methyl benzene sulfonate 




TLC: Rf 0.45 (chloroform : methanol : water = 3 : 1 : 0.1); 

NMR (DMSO-D 6 ) 1.48 (m, 1H), 1.82 (m, 2H), 2.02 (m, 2H), 2.16 (m, 3H), 2.28 (s, 3H), 2.70 
(m, 1H), 2.95 (m, 1H), 3.41 (m, 1H), 3.57 (m, 3H), 3.88 (m, 2H), 4.46 (m, 1H), 4.83 (dd, J = 
7.96, 4.85 Hz, 1H), 6.66 (m, 2H), 6.73 (m,2H), 7.10 (dd, J =8.06, 0.55 Hz, 2H), 7.46 (d, J = 8.06 
Hz, 2H), 8.71 (s, 1H), 9.29 (s, 1H). 

Practical Embodiment 24 (2) : 4-[2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrohdine-3-yl] ethoxy] benzoate • 4 -methyl benzene sulfonate 

Practical Embodiment 25 : (2S)-l-[(4R)-4-(2-methoxy ethyl)-L-prolyl] pyrrolidine-2- 
carbonitrile • 4 - methyl benzene sulfonate 




We added methyl iodide (0.14 ml) and silver oxide (I) to an acetonitrile (2 nil) solution of the 
compound (150 mg) prepared in Reference Example 41 and stirred it for 15 hours at room 
temperature. We carried out "selite" filtering of the reaction mixture and concentrated the 
filtrate. We refined the residue using silica gel column chromatography (hexane / acetone) and 
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obtained a methyl ether body (126 mg). We carried out the same operations as in the method in 
Practical Embodiment 15 using this compound and we obtained the compound in the title. 
TLC: R f 0.35 (chloroform: methanol : acetate = 8:2 :1). 

NMR (DMSOD 6 ) : 5 1.40 (m, 1H), 1.63 (m, 2H), 2.02 (m, 2H), 2.19 (m, 3H), 2.28 (s, 3H), 2.65 
(m, 1H), 2.88 (m, 1H), 3.22 (s, 3H), 3.33 (m, 3H), 3.54 (m, 2H), 4.44 (m, 1H), 4.82 (dd, J = 7.69, 
4.76 Hz, 1H), 7.10 (d, J = 7.69 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 8.68 (s, 1H), 9.29 (s, 1H0. 

Practical Embodiment 26 : [2-((3R, 5S)-5-{[(2S)-2-cyano pyrrolidine -1-yl] carbonyl} 
pyrrolidine-3-yl) ethoxy] acetate • 4-methyl benzene sulfonate 



We added bromo acetate t-butyl (0.57 ml), hydrogen sulfate tetra butyl ammonium (44 mg) and a 
40 % potassium hydroxide aqueous solution (1 ml) to a dichloromethane (3 ml) solution of the 
compound (460 mg) which was produced in Reference Example 40 and stirred the mixture for 8 
hours at room temperature. We added water to the reaction mixture, extracted it with ethyl 
acetate, cleaned the organic layer with successively water and saturated brine, dried it and 
concentrated it. We refined the residue using silica gel column chromatography (chloroform / 
methanol) and obtained t-butyl ester (290 mg). We carried out the same operation as in the 
method indicated in Practical Embodiment 14 and obtained the compound in the title. 
TLC: R f 0.23 (chloroform : methanol : acetate = 3:1:1) 



NMR (DMSO-De): S 1.42 (m, 1H), 1.65 (m, 2H), 2.10 (m, 5H), 2.28 (s, 3H), 2.69 (m, 1H), 2.89 
(m, 1H), 3.50 (m, 5H), 3.99 (s, 2H), 4.44 (m, 1H), 4.82 (dd, J =7.87, 4.58 Hz, 1H), 7.10 (d, J = 
8.24 Hz, 2H), 7.46 (d, J = 8.24 Hz, 2H), 8.67 (s, 1H), 929 (s, 1H). 




OH 



CN 
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Practical Embodiment 27 : (2S)-l-[4-(phenoxy methyl) prolyl] pyrrolidine-2-carbonitrile • 4- 
methyl benzene sulfonate 




X) 



OH 

o«s=o 



9 

CN 




We carried out the same operations as the method in Reference Example 39 to Reference 
Example 40 to Reference Example 1 1 to Reference Example 38 (b) using the compound 
produced in Reference Example 31 (using phenol instead of 4-hydroxy butonate) to Reference 
Example 14. 

TLC : R f 0.60, 0.53 (chloroform : methanol = 5:1); 

NMR (DMSO-D 6 ) : 8 1.76 (m, 1H), 2.10 (m, 4H), 2.29 (s, 3H), 2.82 (m,2H), 3.27 (m, 1H), 3.45 
(m, 2H), 3.60 (m, 1H), 4.06 (m, 2H), 4.59 (m, 1H), 4.76 (m, 1H), 6.95 (m, 3H), 7.09 (m, 2H), 
7.28 (m, 2H), 7.53 (d, J = 8.24 Hz, 2H), 8.92 (s, 2H). 

Practical Embodiment 28 : (2S)-l-[4-(methoxy methyl) -L - prolyl] pyrrolidine-2-carbonitrile 
• 4-methyl benzene sulfonate 



We carried out the same operations as in the method indicated in Reference Example 39 to 
Reference Example 40 to Reference Example 1 1 to Reference Example 41 to Practical Example 
25 using the compound produced in Reference Example 3 1 and obtained the compound in the 
title. 




on 
o=s=o 
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TLC : Rf 0.30 (chloroform : methanol = 5:1); 

NMR (DMSO-Dg) : 51.63 (m, 1H), 2.06 (m,2H), 2.24 (m, 2H), 2.29 (s, 3H), 2.65 (m, 2H), 3.13 
(dd, J = 11.44, 7.41 Hz, 1H), 3.29 (m,3H), 3.38 (m, 3H), 3.57 (m, 2H), 4.50 (m, 1H), 4.82 (m, 
1H), 7.08 (d, J = 7.69 Hz, 2H), 7.52 (d, J = 7.69 Hz, 2H), 7.52 (d, J = 8.06 Hz, 2H), 8.90 (s,2H). 

Practical Embodiment 29 (1) ~ Practical Embodiment 29 (19) 

We carried out the same operations as in the method indicated in Reference Example 29 
to Practical Embodiment 1 1 and we obtained the following compounds. 

Practical Embodiment 29 (1) : (2S)-1-{[(2S, 4S)-4-(4-methyl benzyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • hydrochloride 




TLC : R f 0.37 (chloroform: methanol = 9:1); 

NMR (DMSO-D 6 ): 51.49 (m, 1H), 1.99 (m, 2H), 2.16 (m, 2H), 2.25 (s, 3H), 2.55 (m, 2H), 2.72 
(m, 1 H), 2.95 (m, 1H), 3.23 (m, 1H), 3.51 (m, 3H), 4.43 (m, 1H), 4.82 (dd, J = 7.83, 4.81 Hz, 
1H), 7.10 (m,4H), 8.71 (m, 1H), 10.43 (m, 1H). 

Practical Embodiment 29 (2) : (2S)-1-{[(2S), 4S)-4- (4-chlorobenzyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbomtrile • hydrochloride 

Practical Embodiment 29 (3) : (2S)-1-{[(2S, 4S)-4-buta-2-in-l-yl pyrrolidine-2-yl] carbonyl} 
pyrrilidine-2-carbonitrile • hydrochloride 

Practical Embodiment 29 (4) : (2S)-1-{[(2S, 4S)-4-propa-2-in-l-yl pyrrolidine-2-yl] carbonyl} 
pyrrohdine-2-carbonitrile • hydrochloride 

Practical Embodiment 29 (5) : (2S)-1- {[(2S, 4S)-4-benzyl pyrrolidine-2-yl] carbonyl} 
pyrrohdine -2- carbo nitrile • hydrochloride 

Practical Embodiment 29 (6) : (2S)-1-{[(2S, 4R)-4-cyclohexyl pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • hydrochloride 

Practical Embodiment 29 (7) : (2S)-1-{[(2S, 4S)-4- (4-cyano benzyl) pyrroUdine -2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 
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Practical Embodiment 29 (8) : (2S)-1-{[(2S, 4R)-4- (2-atamantyl) pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (9) : (2S)-l-{[4-(2,2-dimethyl propyl) pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (10) : (2S)-l-{[4- (1,3 -benzodioxole-5-yl methyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4- methyl benzene sulfonate 

Practical Embodiment 29 (11) : (2S)-l-{[(4-(l,3 -benzodioxole -^-yl methyl) pyrrolidine-2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (12) : N-{4-chloro-2-[((3S, 5S)-5-{[(2S)-2-cyano pyrrolidine- 1-yl] 
carbonyl} pyrrolidine-3-yl) methyl] phenyl} methane sulfonamide • 4- methyl benzene sulfonate 

Practical Embodiment 29 (13) : N-{2-[(3S, 5S)-5-{[2S)-2-cyano pyrrolidine- 1-yl] carbonyl} 
pyrrolidine-3-yl] methyl] phenyl} methane sulfonamide • 4-methyl benzene sulfonate 

Practical Embodiment 29 (14) : (2S)-1-({(2S, 4S)-4-[(2E) -3- phenyl propa-2-ene-l-yl] 
pyrrolidine-2-yl] carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (15) : (2S)-1-{[(2S, 4S)-4-(cyclohexa-l-ene-l-yl methyl{ 
pyrrolidine-2-yl] carbonyl} pyrroUdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (16) :(2S)-1-{[(2S, 4S)-4-(cyclopenta-l-ene-l-yl methyl) 
pyrrolidine-2-yl] carbonyl} pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (17) : (2S)-1-{[(2S, 4S)-4-(pentafluorobenzyl) pyrrolidine-2-yl] 
carbonyl} pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (18) : (2S)-1-{[(2S, 4S)-4-(methyl mesityl methyl) pyrrolidine-2-yl] 
carbonyl) pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 29 (19) :(2S)-1-{[(2S, 4S) -4- (2-methyl propa-2-ene-l-yl] pyrrolidine- 
2-yl] carbonyl} pyrrohdine-2-carbonitrile • 4-methyl benzene sulfonate 

Practical Embodiment 30 (1) ~ Practical Embodiment 30 (3) 

We carried out the same operations as in the method indicated in Reference Example 1 to 
Practical Embodiment 14 and obtained the following compounds. 

Practical Embodiment 30 (1) : (2S)-1-[(2S, 3aS, 7aS)-octahydro-lH-indole-2-yl carbo nitrile] 
pyrrolidine-2-carbonitrile • 4-methyl benzene sulfonate 
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TLC : R f 0.54 (chloroform : methanol = 9:1); 

NMR (DMSO-D 6 ): 8 1.44 (m, 7H), 1.85 (m, 2H), 2.01 (m, 2H), 2.23 (m, 3H), 2.28 (s, 3H), 2.48 
(m, 1H), 3.56 (m, 3H), 4.47 (dd, J = 7.69, 3.66 Hz, 1H), 4.81 (dd, J = 7.69, 4.76 Hz, 1H), 7.10 (d, 
J = 8.06 Hz, 2H), 7.46 (d, J = 8.06 Hz, 2H), 8.09 (m, 1H), 9.59 (m, 1H). 

Practical Embodiment 30 (2) : (2S)-l-(octhydrocyclopenta [b] pyrrolidine-2-yl carbonyl) 
pyrrolidine-2-carbonitrile • 4 - methyl benzene sulfonate 

Practical Embodiment 30 (3) : (2S)-1-{[(2S, 4S)-4-{l -hydroxy- 1 -methyl ethyl) pyrrilidine-2- 
yl] carbonyl} pyrrohdine-2-carbonitrile • 4- methyl benzene sulfonate 

Practical Embodiment 31 (1) ~ Practical Embodiment 31 (2) 

We carried out the same operations as in the method indicated in Reference Example 29 
to Practical Embodiment 1 1 (1) and obtained the following compounds. 

Practical Embodiment 31 (1) : (2S)-1-{[(2S, 4S)-4-(3 -phenyl propyl) pyrrolidine -2-yl] 
carbonyl} pyrrolidine-2-carbonitrile • 4- methyl benzene sulfonate 



TLC: Rf 0.58 (chloroform : methanol : methanol = 9:1); 

NMR (DMSO-De) : 5 1.40 (m, 3H), 1.57 (m, 2H), 2.01 (m, 2H), 2.18 (m, 3H), 2.28 (s, 3H), 2.56 
(t, J = 7.51 Hz, 2H), 2.67 (m, 1H), 2.83 (m, 1H), 3.37 (m, 1H), 3.56 (t, J = 6.68 Hz, 2H), 4.42 
(dd, J = 9.79, 7.78 Hz, 1H), 4.82 (dd, J = 7.87, 4.76 Hz. 1H), 7.10 (d, J = 8.24 Hz, 2H), 7.18 (m, 
3H), 7.27 (m, 2H), 7.46 (d, J = 8.24 Hz, 2H), 8.95 (s, 2H). 

Practical Embodiment 31 (2) : (2S)-1-{[(2S, 4S)-4-isobutyl pyrrolidine-2-yl] carbonyl} 
pyrrolidine-2-carbonitrile • 4- methyl benzene sulfonate 




CN 
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Scope of Patent Claim 



The present invention is a compound or a salt thereof which is represented by 



1. general formula (I) 




(D 



(where ring A represents a nitrogen-containing heterocyclic ring which may have a substitution 
group; ring B represents a 5 member heterocyclic ring which may have a substitution group; R 
represents a hydrogen atom or a cyano group); 

a compound or a salt thereof as indicated in the previous item [I] which is represented by 
2. general formula (IA) 



(where Y is -CH 2 -, an oxygen atom, a nitrogen atom or a sulfur atom which may be oxidized; 
the ring which is represented by 



may have a substitution group; the other symbols indicate the same as in the previous item [1]); 
The compound or a salt thereof as indicated in the previous item [1] which is represented by 
3. General formula (IA-1) 
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(lArl) 



(where k number of R 1 are independent of one another, 

(1) it may represent carbon chains C 1 ~ 8 which may be substituted by 1 - 5 units of R , 

(2) it may represent a carbon ring which may be substituted by 1 - 5 units of R 3 , 

(3) it may represent a heterocycle which may be substituted by 1 - 5 units of R 3 (the carbon 
atoms in this heterocycle bond with ring A); or 

(4) the ring A combines with contiguous carbon atoms or with the same carbon atoms and two 
R l form a carbon ring or a heterocycle (this ring may be further substituted by 1 - 5 units of R ). 
R 2 represents halogen, nitro, cyano, oxo, OR 10 , NR 11 , R 12 , SR 10 , S0 2 R 13 , COOR 10 , CONR n R 12 
COR 1 * =N-OR 10 , S0 2 NR H R 12 , OCOR 13 , OS0 2 R 13 , NR 14 CONR u R 12 , NR 14 COOR 10 , OCOOR 10 , 
OCONR n R 12 , S0 2 OR 10 , OS0 2 OR 10 , SOR 13 , a carbon ring which is substituted by 1 ~ 5 units of 
R 3 or a heterocycle which is substituted by 1 - 5 units of R 3 . 

R 3 may be halogen, nitro, cyano, oxo, OR 10 , NR U R 12 , SR 10 , S0 2 R 13 ,COOR 10 , CONR R , 
COR 1 V=N-OR ?0 , S0 2 NR ll R 12 , OCOR 13 , OS0 2 R 13 , NR 14 CONR n R 12 , NR 14 COOR 10 , OCOOR 10 , 
OCONR n R 12 , S0 2 OR 10 , OS0 2 OR 10 , SOR 13 , a carbon chain which may have a substitution 
group or CI - 8 carbon chains which may be substituted by 1 - 5 groups selected from 
heterocycles which may have a substitution group, 

halogen, nitro, cyano, oxo, OR 10 , NR n R 12 , SR 10 , S0 2 R 13 , COOR 10 , CONR n R 12 , COR 13 , =N- 
OR 10 , S0 2 NR n R 12 , OCOR 13 , OS0 2 R 13 , CONR n R 12 , CONR u COR 13 , CONR u S0 2 R 13 , 
NR 14 CONR n R 12 , NR 14 COOR 10 ,OCOOR 10 , OCONR n R 12 , S0 2 OR 10 , OSQOR 10 , SOR 13 , a 
carbon chain may have a substitution group or a heterocycle which may have a substitution 
group; 

R 10 represents 

(1) a hydrogen atom. 

(2) CI - 8 carbon chains which may have a substitution group, 

(3) a carbon ring which may have a substitution group, or 

(4) a heterocycle which may have a substitution group, 

R , R 12 and R 14 are independent of one another and represent 

( 1 ) a hydrogen atom, 

(2) CI - 8 carbon chains which may have a substitution group, 

(3) a carbon ring which may have a substitution group, 

(4) a heterocycle which may have a substitution group, 



91 



(5) COR 13 or 

(6) S0 2 R 13 

R 13 represents 

(1) CI ~ 8 carbon chains which may have a substitution group, 

(2) a carbon ring which may have a substitution group or 

(3) a heterocycle which may have a substitution group, 

k is 0 or an integer from 1 to 5. 



is a double bond. 
However, when 



is a single bond, k is an integer from 1 to 5. Other symbols mean the same as they did in 
previous items [1] and [2]). 

the compound or salt thereof which is mentioned in the previous item [1] which is represented by 
4. general formula (IA-2) 



4 




(IA-2) 



(where all of the symbols mean the same as they did in the previous items [1] and [2]. 
However, the ring which is represented by 




combines with 2 R 1 and does not form 
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H 



The compound or its salt which is mentioned in the previous item [1] which is a group which is 
represented by 

5. general formula (IA-3) 



(where all of the symbols mean the same as Claim 2). 

The compound and its salt which is mentioned in which the previous item [1] which is a group 
which is represented by 

6. general formula (IA-4) 



(where all of the symbols mean the same as they did in Claim 2). 

7. A dipeptyl peptidase IV inhibitor which has as its active ingredient the compound or its salt 
which is indicated in general formula (1) in any of the items [1] through [5] above. 

8. The agent indicated in the previous item [7] which is a preventive or therapeutic agent for 
dipeptidyl peptidase IV intervening diseases; 
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9. The agent indicated in the previous item [8] wherein the dipeptidyl peptidase IV intervening 
disease is a diabetes, obesity, autoimmune disease, cancer metastasis, HTV infection, skin disease 
or prostate hypertrophy. 

10. A dipeptidyl peptidase IV inhibitor which combines the compound and its salt which is 
indicated m the general formula (I), the PPART agonist mentioned in the previous item [I] and 
one or two or more types of agent selected from the following: a sulfonyl urea group blood 
sugar lowering agent, an insulin sensitive enhancer and an a-glucosidase inhibitor. 

1 1 . A method of inhibiting dipeptidyl peptidase IV which is made by administering the 
compound or its salt indicated in the general formula (I) of the effective dose for mammalians; 

12. Use of the compound or its salt which is indicated by general formula (I) to produce the 
dipeptidyl peptidase IV; ' 

13. A medical composition which contains the compound or it salt which is indicated in item f 11 
above. 1 J 

14. Relates to a prodrug of the compound which is indicated in item [I] above. 
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